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A PRELIMINARY LIST OF THE HEPATICAE OF PUERTO 
RICO INCLUDING VIEQUES AND MONA ISLAND* 

F. M. Pagan 

The island of Puerto Rico has been systematically explored for 
Lepatics by a number of collectors. From 1847 to 1850 Carl Schwan- 
ecke made several collections comprising 59 species, a report on which 
was later published by Hampe and Gottsche in Linnaea.^ Between 
the years 1885 and 1887 P. Sintenis added considerably to this total, 
and by 1888 the number of species known to occur in the Island had 
been increased to 111, as recorded by Stephani,^ Since 1899 several 
other collections have been made, important among which are those 
by Mr. and Mrs. A. A. Heller, 1899 and 1900, by Dr. A. W. Evans, 
1900 and again in 1902, by Professor L. M. Underwood and R. F. 
Griggs, 1901, by Dr. N. L. Britton and Mrs. Britton, as well as by 
several other collectors, pi,acipally from the staff of the New York 
Botanical Garden. During the late part of 1936 and in the spring and 
summer of 1937 the writer made a number of collections throughout 
the Island. These he studied at the Osborn Botanical Laboratory of 
Yale University from October, 1937, to July, 1938. 

In the organization of the material the writer has followed, to a 
certain extent, the views on the classification of the hepaticae as 
outlined by Buch, Evans, and Verdoorn in a recent paper 

* Contribution from the Department of Biology of the University of Puerto Rico 
and the Osborn Botanical Laboratory of Yale University. 

iLinnaea 25: 333-357. 1852. 

2 Hed'wigia 27: 276-302. 1888. 

3 Annales Bryologici 10 : 3-8. 1937. 
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The folio wing report, containing 244 species, is based largely upon 

the publications of previous workers, especially those of Professor 
A. W. Evans, who has contributed more than any other person to our 
present knowledge of the hepatic flora of Puerto Rico. It contains in 
addition several species not previously reported from the Island. 

The locations of the specimens seen by the writer are indicated by 
the following abbreviations: Y., herbarium of Yale Univ’ersity; N., 
herbarium of the New York Botanical Garden; F., Farlow Herbarium 
of Harvard University; P., private herbarium of the writer at the 
University of Puerto Rico. 

In the preparation of this paper the writer is especially indebted to 
Professor A. Evans for his valuable suggestions and foi the pri^ i'” 
lege of using his private library, to Professor H. Castle for helpful 
suggestions and for the determination ot the species of Rcidulciy to Ur. 
Margaret Fulford of the University of Cincinnati for checking over 
his determinations of the species of Bazzania and for the identification 
of other species of the same genus, to Mrs. L. W. Riddle for the loan 
of specimens from the Farlow Herbarium, and to Miss Rosalie Weikert 
for allowing him access to the Herbarium of the New York Botanical 
Garden. He also wishes to express his gratitude to all those who in 
one way or another have made this work possible. 

Ricciaceae 

Riccia Elliotth Steph., Bull. Herb. Boiss. 6: 324. I89S. On 

wet, sunny soil. Between Sardinera and Ubero, Mona Island, 1914, 
N. X. Britton, J. F. Cowell & W. E. Hess 1749a (N.); vicinity of Coamo 
Springs, on top of hill on river fiat, 1922, N. L. Britton, K, 0, Britton & 
M, S. Brown 5079 (N., Y.), 

Distribution: Dominica; St. Thomas. 

Riccia membranacea Gottsche & Liiidenb., G. L. N. Syn. Hep. 
608. 1846. On wet banks. Vicinity of Cayey, 1900, Emns 05 (N., 

Y.)., 

Distribution: Brazil, Mexico, North America. 

Riccia violacea Howe, Ann. Mo. Bot. Gard. 2: 51. 1915. On 
wet, sunny soil. Between Sardinera and Ubero, Mona Island, 1914, 
Ab X. Britton, Cowell & Hess 1749b (N.). 

Distribution: Northern Mexico, Cuba and the Bahama Islands. 

Operculatae 

Asterella euegans (Spreng.) Trevis., Rend. 1st, Lomb. II. 7: 
785. 1874. On wet shaded rocks. El Yunque, 1902, Evans 87 (Y.) ; 


1939] 



Pagan : Hepatigae of Puerto Rico 3 

Sierra de Naguabo, Rio Prieto and adjacent hills, 1914, Shafer 3695 
(Y.,N.). ... 

Distribution: Cuba, Santo Domingo, Jamaica. 

Marchantiaceae 

Dumobtiera hirsuta (Sw.) Nees, Nova Acta Acad.-Carol. 12: 
410. 1824. On wet rocks and on the soil, Luquillo Mts., 1899, 

Heller 770 (Y.); El Yunque, 1900, Evans 6,161 (Y.); vicinity of Cayey, 
1900 Evans 77 (Y.) ; vicinity of Mayagiiez, 1906, E. G. Britton & D. W. 
Marble 525 (Y.) ; between Ponce and Utuado, 1906, Britton & Marble 
785 (Y.); Luquillo Mts., 1912, Bro. Hioram 424 (Y.); Bo. de Maizales, 
Sierra de Naguabo, 1914, N, L. Britton & Cowell 3108 (Y.); Bo. 
Guaraguao, Ponce, 1937, Pagan 71 (P.); Mte. Cerrote, near Adjuntas, 
1937, Pagan 84, 126 (P.); El Yunque, 1937, Pagan 156, 184, 197 (P.); 
Bo. Cialitos, Jayuya, 1937, Pagan 333 (P.). Originally collected by 
S'chwanecJce; Sintenis 31, 57, 89, 105, 121. 

Distribution: Widely distributed in tropical regions; also found in 
western and southern Europe, and in the eastern United States. 

Dumortiera nepalensis (Tayl.) Nees, Naturg. Eur. Leberm. 4: 
169. 1838. On moist rocks. Adjuntas to Ponce Road, 1906, Howe 
1256 

Distribution: Southern United States, West Indies, South Amer- 
ica, southeastern Asia, Federated Malay States, Japan. 

Marchantia chenopoda L., Sp. PL 1137. 1753. On rocks and on 
the soil. Vicinity of Adjuntas, 1886, 57 (Y.); vicinity of 

Cayey, 1900, Evans 95 (Y.); without definite locality, 1901, Under^ 
wood & Griggs 732 (Y.); Mt. Morales, Utuado, 1906, Howe 1098 . 
(Y., N.); between Ponce and Utuado, 1906, Britton & Marble 778 
(Y., N.); La Juanita, near Las Marlas, 1915, E. G. Britton 3964 (Y *3 
N.); between Ponce and Adjuntas, 1915, E, G. Britton 5367 (Y., N.); 
vicinity of Utuado, 1915, E. G, Britton 4091 (Y., N.); Santa Rosa, 
near Los Picachos, Jayuya, 1937, Pagan 302 (P.); Mte. Torito, 
Canovanas, 1937, Pagdii 394 (P-)- 
Distribution: A widely distributed species in tropical America. 

Marchantia domingensis Lehm. & Lindenb., Lehmann, Stirp. 
Pug. 6: 22. 1834. On rocks. Vicinity of Cayey, 1900, Evans 82 

(Y.); Lares, 1%QI, Underwood & Griggs 36 (Y.)ii3tu2ido, 1901, Under- 
wood & Griggs 836 (Y.); vicinity of Mayagiiez, 1906, Britton & Marble 
594 (Y\); Lares, 1914, Johnston 2070 (Y.); vicinity of Utuado, 1915, 
E. iG. Britton 5212 (Y.); Coamo Springs, 1922, N. L. Britton, E. G. 
Britton & M. S. Brown B (Y.). 

Distribution: A widely distributed species in the southern United 
States, the West Indies, Central America, and Venezuela. 

Metzgeriageae 

Metzgeria dighotoma (Sw.) Nees, .G.L.N. Syn. Hep. 504. 1846. 
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Oti trees. Mt. Morales, Utuado, 1906, Brimi & MM 
IMte. Torreeilla, 1915, N. L. Button & Cowdl o6i4a{Y), vramty of 
Villalba, 1922, N, L Britton, E. G. Britton & M. 8, Broion em (1.)* 
Distribution : Mex®^., Brazil, Cuba, Jamaica. 

Metzgeeia eurcat£(L.) Dumort. , Recueil d^Obs. sur les Jung. 26. 
18S5. On trees and on rocks, mountain bet^)^en Guayama and Caye> , 

1922, iV. L, Britton, E, G, Britton & M, S. Brown 6o97 (Y.j. 
Distribution: Europe, Africa, Australia, New Zealand, eastern 

United States, West Indies. 

Metzgeeia hamata Lindb., Acta Soc. F. et FI. Fenn. 12: 25.^ii’o. 
1877. On trees and logs. El YMnque, 1900, Evans 46 (i .); Ei l un- 
que, 1902, Evcms 80, 96. 168 (Y.); Catalina-Yunque trail, Luqmllo 
1923, E. 6. Britton 7720 (Y.); El Y imque, 1937, Pagan lo4 (F*)j 
Mte. Torito, Canovanas, 1937, Pagan 877 p.p., SSO (P.); El Yunque, 

937, Pagan 326 (P:). . _ r. / i t i j 

Distribution: South America, West Indies, New Zealand, Ireland, 
western Great Britain, Faroe Islands, Himalayas, Japan, Java, 
Sumatra, Alaska, Allegheny Mountains. 

. Metzgeeia oligotricha Evans, Ann. Bot. 24: 281. /. / . 

On trunks of trees. Mt. Morales, Utuado, 1906, Howe 1118 (i., N.); 
near Rio Piedras, 1911, Bro. Hioram 4 (Y.); Arroyo^ de los Corchos 
between Adjuntas and Jayuya, 1915, E. G. Britton 3834 (Y.); Mte, 
Torito, Canovanas, 1937, Pagan 261 (P.); Santa Rosa, near Los 
Picachos, Jayuya, 1937, Pagcoi 813, 818 (P.). 

Distribution: Cuba, Jamaica. 

Metzgeeia unctgera Evans, Ann. Bot. 24: 276. /. 8. 1910. On 
bark of living trees. Mt. Morales, Utuado, 1906, Howe 1128 (Y.); El 
Y'^unque, 1937, Pagdn 171 (P.); near Maricao, 1937, i?. H. Moore 11 
(P.). 

Distribution: Florida. 

Metzgeeia viviPARA Evans, Ann. Bot. 24: 287. /. ii. 1910. On 
trunk of trees. Barceloneta, 1887, Sintenis 144 (Y,), distributed as 
ilf. furcata; between Utuado and Adjuntas, 1906, Britton & Cowell 
1242 (Y".); Lares, 1911, A. Morgues 2 (Y.); Mte. Torrecilia, 1911, Bro. 
Hioram 6 (Y.); Barranquitas, 1911, Bro. Hioram 3 (Y".); Rio de Mari- 
cao, 1913, E. G, Britton 2499, 2532 (Y.) ; Indiera Baja north of Y'auco, 

1923, Britton Britton 7242 (Y.); Bo. Guaraguao, Ponce, 1936, 
%gdn 15 (P.). 

Distribution: Known only from Puerto Rico. 


Dilaenaceae 

Pallavicinia Lyeleii (Hook.) S. F. Gray, Nat. Arr. Brit. PL 1 : 
775. 1821. On moist shaded banks, on rotten wood and on the bark 
living trees. Sierra de las Piedras, 1886, Sintenis 115 (Y.); north 
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side of the Liiquillo Mts., 1899, Heller 1158, 1154 (Y.); east slope of 
the Luquillo Mts., 1900, Heller 46^da, 4^47 (Y.); vicinity of Maya- 
gilez, 1906, Britton & Marble 740 (Y.) ; El Yunque, 1912, Johnston 
4674 (Y.); Sierra de Naguabo, 1914, Shafer 3702 (Y.); Mt. El Duque, 
Sierra de Naguabo, 1914, Shafer 3069 (Y.); Sierra de Naguabo, 1914, 
N, L. Britton, J\ F, Cowell & S. Brown 5677 (Y.); Mte. Cerrote, near 
Adjuntas, 1915, Y. i. Britton & S. Brown 5467, 5468 (Y.); Mte. 
Torito, Canovanas, 1937, Pagan 263 (P.); El Yunque, 1936, Pagdn 
204 

Distribution : Widely distributed, especially in tropical regions. 

Symphyogyna aspera Steph., McCormick, Bot. Gaz. 58: 401. 
pL 30-32. 1914. On shaded ground and on logs. El Yunque, 1900, 
Emns 58 (Y.); El Yunque, 1902, Emns 189 (Y.); Mt. Morales, 
IJtuado, 1906, i/om’ 1119, 1137 (Y., N.); Barranquitas, 1911, Bro. 
Hioram 7 (Y., N.); Arroyo de los Corchos between Adjuntas and 
Jayuya, 1915, E. G. Britton 5343h (Y., N).; mountain between Guay- 
ama and Cay ey, 1922, Brittori, Britton & M. S. Brown 6595, 6596 (Y.); 
vicinity of Ala de la Piedra, above Villalba, 1922, E. G. Britton & M. S. 
Brown 6128, 6413 (Y., N).; Maricao, 1937, Pagdn 209 (P.); Mte. 
Torito, Canovanas, 1937, Pagan 406, 413 (P.); El Yunque, 1937, 
Pagan 605a (P.). 

Distribution: Mexico, Brazil, Colombia, Ecuador, Paraguay, 
Bolivia, Cuba, Martinique, St. Vincent. 

Symphyogyna Brongniartii Mont., Ann. Sci. Nat. Bot. II. 19: 
265. pL9, f. l. 1843. On moist banks, on rocks and on logs. Mt. 
Morales, Utuado, 1906, Howe 1103 (Y., N.); Alto de la Bandera, near 
Adjuntas, 1913, Britton & Marble 2182 (Y., N.); Mte. Cerrote, near 
Adjuntas, 1915, N. L. Britton & S. Bromi S48S (Y.); El Yunque, 
1937, Pagan 178, 195, 527 (P.); Mte. Torito, Canovanas, 1937, Pagan 
288 {P.). 

Distribution: Brazil, Colombia, Ecuador, Bolivia, Guatemala, 
Costa Rica, Venezuela, Grenada, Cuba, Guadeloupe, Dominica, 
Martinique, St. Lucia. 

^ Symphyogyn.4. trivittata Spruce, Jour. Linn. Soc. Bot. 30; 365. p/. 
o0,j. /—ll. 1894. On soil and on logs. Mte. Cerrote, near Adjuntas, 
1915, A. L. Britton & S. Brown 6484 (Y., N.); mountain between 
Guayama and Cayey, 1922, Britton, Britton & S. Brown 6612 {Y., Pi.)-, 
Santa Rosa, near Los Picachos, Jayuya, 1937, Pagan 310 (P.); Mte. 
Gmlarte, Adjuntas, 1937, Pagdn (P.). 

Distribution: Cuba, Guadeloupe, Martinique. 

Monocleaceae 

Monoclea Gottschei Lindb., Rev. Bryol. 13: 102. 1886. On 
moist rocks. Adjuntas, 1886, Sintenis 81 (Y.); El Yunque, 1900, 
Emns 33 (Y.); El Vunque, 1902, Emns (Y.) ; vicinity of Utuado, 
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(Y)- Mt. Morales, Utuado, 1906, Howe 
Waterfall, Toro Negro, 1922, Britton, 
valley of Toro Negro, north 
:K. Home 7477 (Y.); Mte. 
Pagdn 105 (P.); Mte. Torito, Cano- 
m (P.); Bo. Cialitos, Jayuya, 1937, 

loiv. Costa Eica, Guatemala, Venezuela, Bolivia, Col- 
Chile, Jamaica, Guadeloupe, Japan. 


Britton & M. S. Brown 6M07, 6208 (Y.) 
of Villalba, 1923, Britton, Bniton & t. if 
Cerrote, near Adjuntas, 1937, 
vanas, 1937, Pagdn 271, 289, 

Pagdn 344> S48 (P-)- 
Distribution: Costa Kica, 
ombia, Peru, Cl.l-, - - 

Aneueaceae 

ElcCABDtA bogotMuIl (GotlMhe) comb. nov. Ps«*»«ra fc,«o(™- 
™S"A.;,Sci.y,l:I84. 18 M On. rotten log. Mte. C.r- 

rote, near Adjuntas, 1937, Pagan 11^ ^ , -p. . 

Distribution: Brazil, Colombia, Cuba, Santo Domingo, Guade- 

loupe. 

Riccardia digituoba (Spruce) comb nov. An^urfl. 

Bull Soc. Bot, France 26 (Congr. Bot.): CCL 1889. Without cieh 
nite date, number or locality, Sehwanccke, as Anevra palmata var. 

armaria Nees. ^ o i 

Distribution: Brazil, Dominica, Guadeloupe. 

Riccardia fucoides (Sw.) Schiffn., Conspect. Hep. Arch. Indici 
54 1898. On the roots of palms. x4.1to de la Bandera, near Adjuntas, 

1913, BrUton & Marble 2079 (Y.); Catalina-Yunque 
Mts , 1923, AJ. G. Britton 7719 (Y.); vicinity of \illalba, 193b, lagan 
13 (?.); El Yunque, 1937, Pagan 553 (P.). Firet collected by 
Sckwanecke under the name of Metzgena fucoides M. & N.; without 

definite locality, Sintenis 138, . it* 

Distribution: Brazil, Costa Rica, Argentine, Grenada, Jamaica, 

Dominica, Martinique, Guadeloupe. 

Riccardia latifrons Lindb., Not. Soc. F. et FI. Fennica 13: 3/2. 
1874. On roots of palms and on rotten logs. Mte. Cerrote, near 

Adjuntas, 1937, Pagran IMa (P.). ^ i xt 

Distribution: Widely distributed in Europe, Asia and North 
America; also reported from Bermuda. 

Riccardia multifida (L.) S. F. Gray, Nat. Arr. Brit. PL 1: 683. 
1821. On moist soil, wet rocks and rotten logs. Mte. Cerrote, near 
Adjuntas, 1937, Pagdn 74a, 89, 111, 114. 119, 119 (P.); Ei Yunque, 

1937, Pagan 168 (P.). ^ ^ , xt i 

Distribution: Widely distributed in Europe, xAsia and iNortii 

America. 

Riccardia pinguis (L.) S. F, Gray, Nat, Arr. Brit. PL 1 : 683. ^ 1821. 
On rotten palm leaves. Luquillo Mts., 1899, Heller 1134 
Yunque, 1902, Emns 68/168 (Y.); between Adjuntas and Jayuya, 
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1915, E, G* Britton SS4S (Y.); Mte. Cerrote, near Adjuntas, 1937/ 

Pagan 109 (P.); El Ynnque, 1937, Pagan 190 (P.)* 

Distribution: Europe, Asia, North and South America. ! 

Riccardia portoricensis (Steph.) comb. nov. Aneura portoricensis i 

Steph., Bull. Herb. Boiss. 7 : 739 (Spec. Hep. 1: 249) 1899. Without 
definite date or locality, Sctoanec/ca 55 (F.). 

Distribution: Known only from Puerto Rico. 

Riccardia Schwaneckei (Steph.) comb. nov. Aneura Schwaneckei 
Steph., Hedwigia 27: 278. 1888. On rotten logs. El Yunque, 1937, 

Pagan 157, 159, 198, 407, 556 (P.); without definite date or 

locality, Schwaneehe 55 (F.). • 

Distribution: Brazil, St. Vincent, Dominica. \ 

Riccardia virgata (Gottsche) comb. nov. Aneura virgata Gottsche, ^ 

in Steph. Hedwigia 27: 277. 1888. On trees and on rocks. Mte. 

Torito, Canovanas, 1937, Pagan S20a (P.). 

Distribution: Jamaica, Guadeloupe, Martinique. 

CODONIACEAE 

Fossombronia brasiliensis Steph., Mdm. Herb. Boiss. 16: 28 
(Spec. Hep. 1: 382). 1900. On rocks and on clay banks. Vicinity | 

of Cayey, 1900, Emns 83 (Y.); vicinity of Mayagiiez, 1906, Britton & ■ 

Marble 614^ (Y.); Mte. Mesas, Mayagiiez, 1915, N, L, Britton & S. Ji 

Brown 3883 (Y.); La Juanita, near Las Marias, 1915, E. G, Britton 
3966, 3967 3968 (Y.); vicinity of Maricao, 1915, E. G. Britton 4^03, 

4299 (Y.); between Cabo Rojo and San German, 1915, N, i. Britton, 

Cowell & S. Brown 4M7 (Y.); Dona Juana Waterfall, Toro Negro, 'j 

1922, Britton, Britton & M, S. Brown 6210 (Y.); vicinity of Barran- 
quitas, 1922, same collectors 6626 (Y.); mountain between Guayama 
and Cayey, 1922, same collectors 6594 ( Y.) ; vicinity of Villalba, 1937, 

Pagan 146 (P.); vicinity of Cayey, 1937, Pagan 163 (P.). 

Distribution : Southern New England to Brazil, Texas, Cuba, 

Trinidad. -j 

Harpanthaceae I 

Heteroscyphus Eiliottii (Steph.) comb. nov. Chiloscyphus 
EllioUii StepK, Bull. Herb. Boiss. 8: 55 (Spec. Hep. 3: 231) 1908. ! 

On tree trunk, at base. Mte. Torito, Canovanas, 1937, Pagan 397 ^ 

(E-). , „ „ ^ ^ , I 

Distribution: Dominica. ’• 

Lophocolea connata (Sw.) Nees, G.L.N. Syn. Hep. 153. 1845. 

Without definite date or locality, SmiemV 15-^. i 

Distribution: Jamaica. ' 

Lophocolea cubana Steph., Bull. Herb. Boiss. 6: 963 (Spec. Hep. 

3: 143). 1906. On rotten logs. Vicinity of Aibonito, 1899, Heller 
908 (Y.); El Yunque, 1902, Evans 38 (Y.); Rio de Maricao, 1913, E. 
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G. Brittmi 249 S (Y.); Mte. Cerrote, near Adjuntas, 1937, Pagan 74, 76 
(P.). 

Distkibution: Cuba. 

Lophocolea xMaetiana Nees, G.L.N. Syn. Hep 152. 1845. On 
rotten logs old stumps, and at the base of living pa ms North slope 
of the Lifquillo Mts., 1899, Hener 1162, 1156, 1157 (1.); east slope of 
the Luquaio Mts., 1900, Heller 4689, 46^ (Y.); El Yunque 190^ 

Emm 20, 86, 139, 172 (Y.); vicinity m-^Altt 

Marhk 608 (Y.); Mt. Morales, Utuado, 1906, Howell (Y., N.), Alto 

de la Bandera, near Adjuntas, 1913, Bntt^ t K’ 

Maricao to Mte. Alegrillo, 1913, E. G. Britton ^654 (Y.) , Mte. Tor- 
recilla, 1913, N. L. Britton, Cowell & S. Brown 4683 (Y.); Miera 
Frfa, near Maricao, same collectors 4408, f/l/> 

Maricao, 1915, N. L. Britton & J. F. Cowell 4246 (Y.); La Juanita, 
near Las Marias, 1915, E. G. Button 4001 (Y.) ; viciiuty of Ala de la 
Piedra, above Villalba, 1922, N. L. Button & F. S Earle 6125 {\.)j 
Cerro de las Pinas, near Las Cruces, 1922, N. L. Bntt<m, J. Matz & 
C. E. Chardon 6909 (Y.); San Narciso, 1923, Britton & Britton 7311 
(Y ) • Dona Juana Waterfall, near Villalba, 1936, Pagdn 56 (P.) ; Mte. 
Cerrote, near Adjuntas, 1937, Pagdn 101 (P.); El Yunque, 1937, 
Pagdn 153, 160, 164 (P-); Maricao, 1937, Pagdn 219 (P.); Mt^ Torito, 
Candvanas, 1937, Pagdn 281 (P.); Santa Rosa, near Los Picachos, 
Jayuya, 1937, Pagdn 305 (P.); Bo. Cialitos, Jayuya, 1937, Pagdn 

SJ5, 360 (P.). . ■ . , . . , . , 

Distribution: Widely distributed in tropical America; also lound 

in Florida. 

Lophocolea Sintenisii Steph. Spec. Hep. 6: 293. 1922. Without 
definite date, locality or number, Sintenis. 

Distribution: Known only from Puerto Rico. 

Epigonianthaceae 

Apotomanthus succulentus (Rich.) Schiffn., in Engler & Prantl, 
Natiir. Pflanzenfam. F: 91. 1893. On roadside banks. Vicinity of 
Utuado, 1915, E, 6. BriUon 621\ (Y.). 

Distribution: Tropical America. 

Jamesoniella colorata (Lehm.) Schiffn., in Engler k Prantl, 
Natiir. Pflanzenfam. F: 83. 1893. On rocks and on trees. Catalina- 
Yunque trail, Luquillo Mts., 1923, E. 6. Britton 7646 (Y.) ; El Yunque, 
im, Pagdn 150a (P.), 

Distribution: Southern Africa, Chile, Patagonia, Australia, 
Tasmania, New Zealand, Peru, Bolivia, Ecuador, Venezuela, Guiana, 
Brazil, Costa Rica. 

Jungermannia dominicensis Spruce, Jour. Linn. Soc. Bot. 30: 
363. pi 29 j /. 1-S. 1894. On banks. Indiera Baja, north of Yauco, 
1923, Britton & Britton 7239 (Y.). 


1939] 


9 


Pagan: Hepaticae op Puekto Rico 

Distbibution: Dominica, St. Vincent. 

Lophozia schistophila (Spruce) Steph., Bull. Herb. Boiss. 2: 46 
(Spec. Hep. 2 : 146) 1902. On banks. Along the Guayama-Cayey 
Road, 1922, Britton, Britton & Earle 6467 (Y.). 

Distbibution: Peru, Brazil, Dominica. 

Mylia gibbosa (Tayl.) comb. nov. ChUoscyphus gihboms Tayl., 
Lond. Jour. Bot. 6: 283. 1846. On twigs. Mt. El Duque, Sierra de 
Naguabo, 1914, SAo/er (Y.). 

Distbibution: West Indies. * 

Nabdia CALLiTHEix (Lindenb. & Gottsche) Spruce, Trans. & Proc. 
Edinb. Bot. Soc. 16 : 520. 1885. Moist soil and rocks. Without 
definite date or locality, Sintenis 56. 

Distbibution: Ecuador, Mexico, St. Vincent. 

Plagiochilaceae 

Plagiochila abbupta Lehm. & Lindenb., Spec. Hep. 106. fl. 20. 
1844. On tree trunks. El Yunque, 1937, Pagan 174, 566a (P.); 
originally collected by Schwanecke in th& Luquillo Mts., 1847-1850, 
vntkovt number (F.). 

Distbibution: French Guiana, St. Vincent, Dominica. 

Plagiochila adiantoides (Sw.) Dumort., Recueil d’Obs. sur les 
Jung. 15. 1835. On trees. Without definite date, locality or num- 
ber, /ScAuiawec&e (F.). 

Distbibution: Tropical America; common in the West Indies. 

Plagiochila abcuata Lindenb., Spec. Hep. 91. pi. 16. 1844. 
Without definite date, locality or number, Sctoaraecfo. 

Distbibution: Cuba, St. Vincent. 

Plagiochila bicoenis Hampe & Gottsche, Linnaea 26 : 338. 1852. 
On rocks and on living trees. Mte. Torito, Can6vanas, 1937, 
Pagan 41^ (E-); El Yunque, 1937, Pagdn 408, 569 (P.); without 
definite locality, Schwanecke, Sintenis 39. 

Distbibution: Dominica. 

Plagiochila bidens Gottsche, Ann. Sci. Nat. 332. pi. 10, f. 1-5. 
1857. On rocks and on living trees. Mte. Guilarte, Adjuntas’ 1937, 
Pagdn 439, 450 p.p. (P.); El Yunque, 1937, 476, 530, 566 (P.X 

Distbibution: Guadeloupe, Dominica. 

Plagiochila Beeuteliana Lindenb., Spec. Hep. 150. pi. 32. 1844. 
On trees and on logs. Sierra de Naguabo, 1886, Sintenis 116 (Y.); 
ElYwqne, WIX), Evans, 25, 26 (Y.). 

Distbibution: Mexico, Costa Rica, Colombia, St. Kitts-, Guade- 
loupe, Dominica, St. Vincent. 

Plagiochila bubsata (Desv.) Lindenb., Spec. Hep. 88. pi. 15. 
1844. On living trees. Sierra de Luquillo, 1885, Sintenis 22 (Y.) ; El 


10 


The Bryologist 


[February 


Yunque, 1900, Evans S7 (Y.); El Yunque, 1902, f 

FI Yunaue 1912, Bro. Hioram 400 (Y.); Sierra de Naguabo, 1914, 
SMer 3771 (Y.); Rio Icaeo and adjacent hills. Sierra de Naguabo, 
imjSns & Hess 28m (Y.); Alto de la Bandera, near Adjuntas, 
1915, Shafer 3703 (Y.); Catalma-Yunque trail, L^quillo ^ 

K 6. Britton 7752 (Y.); Mte. Torito, Canovanas, 193/, Pagan 387 
(P.): El Yunque, 1937, Pagan 467, 617 (P.)- 
Distribution: Widely distributed in tropical America. 

Plagiochila chinantlana Gottsche, Mex. Lewrm. 12. ■pi. 5, f. 1-7. 
1863. On soil. El Yunque, 1937, Pagan 532 (P.); without definite 
date or locality, Sintenis 8, 

Distribution: Mexico, Colombia. 

Plagiochila CONEUNDENS Lindeiib. & Gottsche, Linnaea p: 337. 
1852 On trees and on twigs. Without definite date or locality, 
Sintenis SO, 70, 101, 103, 107 (F,). 

Distribution: French Guiana, Costa Pica, Venezuela, Cuba, fot. 
Vincent, Dominica. 

Plagiochila contigua Gottsche, Mex. Leverm. 30. pL 14,J- 1-6- 
1863. On trunk of tree. Bo. Cialitos, Jayuya, 1937, Pago^n d^Oci (P.j , 
without definite date or locality, Sintenis UO, 

Distribution: Mexico. 

Plagiochila dichotoma (Web.) Duniort., Recueil d Obs. sui les 
Jung. 15. 1835. On rocks. Maricao, 1937, Pagan BJfi (P.). 
Distribution: Brazil, Jamaica, Trinidad. 

Plagiochila dominicensis Tayl, Lond. Jour. Bot. 5: 270. 1846. 
Without definite date or locality, Sintenis J^S. 

Distribution: Dominica, Guadeloupe. 

Plagiochila dubia Lindenb. & Gottsche, G.L.N. Syn, Hep. 630. 
1847. On bark. Laguna San Jose, near Rfo Piedras, 1937, Pagan 
416 (P.) ; without definite date or locality, Sintenis I 40 . 

Distribution: Mexico, Venezuela, Cuba. 

Plagiochila erronea Steph., Bull. Herb. Boiss. 2 : 873 (Spec. 
Hep. 2: 242). 1902. Without definite date, locality or number, 

Sintenis, 

Distribution: Brazil, Guadeloupe. 

Plagiochila flaccida Lindenb., Spec. Hep. 78. pi. 16. 1844. On 
rocks. Sierra de Luquillo, 1885, Sintenis 24 (V.); Mte. Torito, 
Canovanas, 1937, Pa^d?^ ^^8 (P.). 

Distribution: Brazil, Venezuela, St. Vincent, Guadeloupe. 

Plagiochila heteromalla Lehm. & Lindenb., G.L.N. Syn. Hep. 
56. 1844. Without definite date, locality or number, Schwanecke (F.). 
Distribution : Chile, Colombia. 

Plagiochila Husnoti Steph., Bull. Herb. Boiss. 6: 178 (Spec. Hep. 
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2: 506). 1905. On trees and rocks. Without definite date, locality 
or number, Smtenis, „ 

Distribution: Guadeloupe, Dominica. 

Plagiochila HYPNOiDES Lindenb., Spec. Hep. 37. pZ. 7 & IL 1844. 
On trees. La Juanita, near Las Marias, 1915, E. G. Britton 3977 (Y.). 
Distribution: Common in tropical America. 

Plagiochila ludoviciana SulL, Musci Alleg. n. 223. 1845; Amer. 
Jour. Sci. and Arts II. 1: 73. pi. 16, f. 4-12. 1846. On bark and on 
wet rocks. Near Puebiito del Rfo, 1930, Britton & Britton, without 
number (Y.); Laguna San Jose, near Rio Piedras, 1937, Pagdn 4L9 
(P.); vicinity of Aibonito, 1937, Pagdn 577 (P.). 

Distribution: Louisiana to Florida, Bahama Islands, Cuba, 
Virgin Islands. 

Plagiochila rutilans Lindenb., Spec. Hep. 47. pi. 9, 11 & 31. 
1844. On soil and on trees. Sierra de Luquillo, 1885, Sintenis 6 (Y.) ; 
El Yunque, 1936, Pagdn 56a (P.) ; Maricao, 1937, Pagdn 212a, 215 (P.) ; 
El Yunque, 1937, Pagdn 495, 503 p.p. (P.). 

Distribution: Brazil, Venezuela, Costa Rica, British Guiana, 
Trinidad, Dominica, Guadeloupe, Cuba. 

Plagiochila Smallii Evans, Bull. Torr. Bot. Club 32; 179. pi. 5, 
f. 1-8. 1905. On moist rocks. Mte. Cerrote, near Adjuntas, 1937, 
Pagdn 99 (P.). 

Distribution: Tropical Florida, Bermuda. 

Plagiochila superba (Nees) Dumort., Recueil d’Obs. sur les Jung. 
15. 1835. On rocks. El Yunque, 1937, Pagdn 541 (P.)* 
Distribution: Martinique, St. Vincent, Guadeloupe, Dominica. 
Plagiochila sylvicultrix Spruce, Trans. & Proc, Edinb. Bot. Soc. 
15 : 468. 1885. Without definite date, locality or number, Schwanecke. 

Distribution: Guatemala, Costa Rica, Brazil, St. Kitts, Guade- 
loupe, Trinidad, St. Vincent. 

Plagiochila tamariscina Steph., Bull. Herb. Boiss. 2: 685 (Spec. 
Hep. 2:222). 1902. On living trees, rotten logs and on the soil. Mte. 
Vega, Adjuntas, 1885, Sintenis 93 (Y., N.), under the name of P. 
distinctifolia as originally listed by Stephani; Mte. Cerrote, near 
Adjuntas, 1937, Pagdn 214, ^^0 (P.); Santa Rosa, near Los Picachos, 
Jayuya, 1937, Pagdn 316 (P.); Bo. Cialitos, Jayuya, 1937, Pagan 340, 
(P.); Cerro de Punta, Jayuya, 1937, Pagdn 368 (P.); Mte. Guilarte, 
Adjuntas, 1937, Pagdn 4^8, 433, 434b, 435, 437, 450 p.p. (P.); El 
Yunque, l^Zl, Pagdn 518, 568 (P.). 

Distribution: Santo Domingo, Trinidad, Guadeloupe, Dominica, 
Martinique. 

Plagiochila TENUIS Lindenb., Spec. Hep. 50. pi. 10. 1844. On 
trees. Without definite date, locality or number, Schwanecke. 

Distribution: Brazil, Venezuela, Trinidad, St. Kitts, St. Vincent, 
Guadeloupe, Martinique, Dominica. 
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■ " Plagiochila Urbani Steph., Bull Herb. Boiss. 6: 362 (Spec. Hep. 
2: 530). 1905. Without definite date, locality or number, mntmts. 

Distribution: Known only from Puerto Rico. 

Plagiochila XALAPENSis Gottsche, Mex. Leverm. 21. pi 3,f. 1-6. 
1863. Sierra de Lares, 1887 , Sintenis IBS (Y.). 

Distribution: Mexico. 

(To he continued) 


LICHENS OF THE UPPER WILLAMETTE VALLEY , 
Frank P.SiPE 

One of the distinctive features of the winter landscape in the Pacific 
Northwest is the luxuriant growth of lichens, particularly noticeable 
on the deciduous trees and shrubs. Although many collections have 
been made in this region, little work has been done that would indicate 
the exact make-up of the lichen flora. 

This paper is a preliminary report on work that has been carried on 
during a period of years, and deals with a definite and rather natural 
area of Pacific Coast country. Numerous collections have been made, 
with the aim of learning more accurately the relative abundance and 
typical habitat of each species. 

The area included comprises roughly the upper (south) end of the 
broad Willamette Valley, together with numerous tributary valleys, 
and the adjacent mountain land. The rough mountain land is largely 
covered with coniferous forest. The low hills are often occupied by 
deciduous oak woods. Treeless areas are in pasture or under ciiltiva,- 
.. tion. . 

The list here given furnishes: (1) A check list of the commonest 
lichens found in a definitely restricted area of western Oregon, and (2) 
brief notes on the usual habitat of each species listed. The project 
has been in part subsidized by grants from the General Research 
Council, Oregon State System of Higher Education. 

Alectobia jubata (L.) NyL Most commonly found on oak trees. 

Alectoria sarmentosa Ach. Common, and more often found on 
Douglas fir. 

Arthoryrenia gemmata (Ach.) Mass. On ash (Fraxinua oregona) 
forming copper-colored areas on young twigs and smooth bark. 

Bilimbia sphaeroides (Dicks.) Koerb. Infrequent, on Douglas 
fir, in Cascade Mountains* 
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Buellia PARASEMA (Ach.) Kbr. , Found on bark of various trees, 
especially maple. ' ■ 

Caloplaca oREGENSis H. Magn. On Fraxinus oregona. 

Cetraria californica Tuck. Fairly common on Pinus ponderosa, 
especially on dead twigs, 

Cetraria ciliaris Ach. Abundant and conspicuous on Douglas fir. 

Cetraria glauca (L.) Ach. Very abundant, growing on various 
trees, especially Douglas fir, on old board or rail fences in shady 
places, etc. 

Cetraria juniperina (L.) Ach.^ Seems very definitely to prefer 
Pinus ponderosa as a substrate. It is more abundant and conspicuous 
at higher elevations. ^ 

Cetraria stenophylla Tuck. Grows most commonly on Douglas 

fir. . • , 

Cetraria Tuckermanii Herre. On Douglas fir, often growing with 
C , stenophylla. 

Cladonia BELLiDiFLORA (Ach.) Schaer. On much decayed logs, in 
deep shade, coniferous v/oods. 

Cladonia cariosa (Ach.) Spreng. fo. cribrosa (Wallr.) Vainio. On 
soil in pastures and open places. 

Cladonia CRISPATA (Ach.) Flot. On outcropping rocks, in Douglas 
fir forest. 

Cladonia deformis Hoffm. On rotting logs, in mixed oak and 
conifer forest. 

Cladonia ecmocyna Nyl. On outcropping rocks, Douglas fir 
forest, in the Cascade Mountains. 

Cladonia FURCATA (Huds.) Schrad. This Cladonia, together with 
its varieties and forms, is common among mosses on the forest floor, in 
mixed and coniferous woods. 

Cladonia major (Hag.) Sandst. On soil or decaying rocks, usually 
in sunny places in the forest. 

Cladonia nemoxyna (Ach.) Nyl. On soil, open sunny hillslopes. 

Cladonia pyxidata (L.) Fries. On soil, often in poorly drained 
locations. 

Cladonia polydactyla Flk. On well-rotted logs or stumps, 
usually in shady locations in coniferous forests. 

Cladonia squamosa (Scop.) Hoffm. var. multibrachiata (Floerke) 
Vainio. On decayed stumps, in coniferous forest. 

Crocynia lanuginosa Hue. Forms conspicuous gray patches over 
mosses, in mountains. 

Cyphelium inquinans (Sm.) Trevis. Common on old weathered 
fence posts and board fences. 

Evernia prunastbi (L.) Ach. Very common, usually on oaks or 
other deciduous trees. 

Graphis elegans (J. E. Smith) Ach. On smooth bark of Alnus 
oregona. 
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IcMAHOPHiLA AERUGINOSA (Scop.) Mass. Common on well 
rotted logs and stumps in the forest. ^ 

Lecanora pallida (Schreb.) Schaer. Common on smooth-barked 

deciduous trees. 

Lecanora rupicola (L.) Zahlbr. Common on small outcropping 
rocks in open fields and on hillslopes. 

Lecanora subfusca (L.) Ach. On smooth-barked deciduous trees. 

Lecidea parasema Ach. Common on smooth-barked deciduous 

Lepraria candelaris (L.) Fr. Forms conspicuous yellow patches 
on both dead and living trees. 

Leptogium californicum Tuck. Found usually among mosses on 
rocks, logs, etc. 

Leptogium lichenoides (L.) Zahlb. Among mosses, on rocks and 
trees, in fields or in deciduous woods. 

Leptogium palmatum (Huds.) Mont. Abundant, forming con- 
spicuous dark brown patches among dead grasses along roadsides and 
in open fields. 

Leptogium saturninum (Dicks.) Nyl. Found especially on 
Quercus Garryanaj growing among mosses on the tree trunks. 

Leptogium sinuatum (Huds.) Sandst. Among mosses on various 
trees. 

Letharia vulpina (L.) Vainio. Widespread, but especially con- 
spicuous on old board and rail fences. 

Nephroma helveticum Ach. Mostly on oak, ash, and maple 
limbs. 

Nephroma lusitanicum Schaer. On various deciduous shrubs in 
coniferous forest. 

Ochrolechia oregensis H. Magn. On bark of mature Douglas 
fir, in the coniferous forest of the Cascade Mountains. 

Ochrolechia pallescens (L.) Mass. On bark of several species 
of trees. Usually found in Douglas fir forest. 

Ochrolechia tartarea (L.) Mass. Forms very conspicuous gray 
patches on Quercus Garry ana. 

Opegrapha varia Pers. Especially common on rough bark of 
mature Populus irichocarpa. 

Parhelia conspersa (Ehrb.) Ach. Conspicuous and showy on 
small outcropping rocks in open fields or oak forest. 

Parhelia flavicans Tuck. Growing in mats of Selaginella. on 
)en rocky slopes. 

Parhelia OLiVACEA (Ehrh.) Ach. Common on smooth barked 
trees, especially ash, hawthorn, and wild crabapple. 

Parhelia physodes (L.) Ach. Abundant; most common on 
Douglas fir. 

Parhelia saxatilis (L.) Ach. Most frequent on moss-covered 
rocks in the woods. 
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Parhelia sulcata TayL Can always be found on the limbs of 
Quercus Garryana, which seems to be its favorite habitat. 

Parmeliella gorallinoides (Hoffm.) Zahlbr. Found on Libo-- 
ccdrus decurrenSj in dense coniferous forests of the Cascades. 

Peltigera aphthosa (L.) Hoffm. Especially common growing 
among mosses on the forest floor, or on decaying logs, in the coniferous 
forest. 

Peltigera canina (L.) Hoffm. On soil among grasses. 

Peltigera polybactyla (Neck.) Hoffm. Common, on mosses, 
soil, base of trees, etc. 

Peltigera praetextata (Sommerf.) Vainio. Among mosses, in 
forest. 

Peltigera scutata (Dicks.) Duby. On trees, most commonly in 
deciduous forest. 

Peltigera venosa (L.) Baumg. On soil, especially noticeable on 
recently graded roadside banks in the forest. 

Pertusaria amaea (Ach.) Nyl. Forms conspicuous gray patches 
on the trunks of Querciis Garry ana. 

Pertusaria ambigens (Nyl.) Tuck. Especially abundant on bark 
of Douglas fir, usually giving young fir trees a characteristic mottling. 

Pertusaria pustulata (Ach.) Duby. On ash, and other smooth- 
barked trees. 

Physcia pulverulenta (Schreb.) Nyl. Common on rough bark of 
Quercus Garry ana. 

PiLOPHORUS cereolus (Ach.) T. Fries. On outcropping rocks 
throughout the mountains. 

Psora ostreata Hoffm. On rotted logs in oak woods. 

Ramalina bilacerata (Hoffm.) Vainio. On oak, ash, and other 
deciduous trees. 

Ramalina farinacea (L.) Ach. On limbs of various trees in 
deciduous forest. 

Ramalina reticulata (Noehd.) Kremph. Hangs in long con- 
spicuous strands from various deciduous trees, especially oak and ash. 

Sphaerophorus globosus (Huds.) Vainio. Very common es- 
pecially on the trunk and main branches of large Douglas fir. 

Stereocaulon botryosum Ach. On rocks in the Cascade Moun- 
tains. 

Sticta anthrapsis Ach, Abundant on limbs of trees in deciduous 
forest. 

Sticta crocata (L.) Ach. Fairly common on limbs in deciduous 
'forest.' ■ 

Sticta PULiGiNOSA (Dicks.) Ach. On oaks. 

Sticta Hallii Tuck. On oaks. . 

Sticta limbata (Smith) Wch. This species, with the four preceding 
species, make up a conspicuous part of the lichen flora of the oak 
woods. 

Sticta oregona Tuck. On limbs of conifers, from which it falls in 
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karge masses when wet. These greenish-gray masses constitute a 
characteristic feature of the forest floor in winter. 

Sticta pulmonaeia (L.) Bir. Very common; most abundant on 
deciduous trees growing in the coniferous forest. 

Sticta verrucosa (Huds.) Fink. On oaks, m the deciduous forest. 
Synechoblastus rupestris (Swartz) Trev. On bark, especially 

Thelochistes polycarpus (Ehrh.) Tuck. On twigs of various 

deciduous trees and shrubs. ^ , 

USNEA barbata (L.) E. Fries. On various deciduous trees. 

UsNEA plicata (L.) Wigg. Common and conspicuous on deciduous 

trees. 

Xanthoria oregana Gyel. On deciduous trees. 

University of Oregon, 

Eugene, Oregon. 


GYROWEISIA TENUIS IN NORTH x^MERICA^ 
William Campbell Steere 

At the end of the 1937 Sullivant Moss Society Foray (Conard, 
1938), Dr. A. J. Sharp and I decided to continue field work in the 
Upper Peninsula of Michigan. On September 2, we visited a long- 
abandoned stone quarry in Houghton County just north of Jacobsville, 
at the east or Portage Entry to the ship canal which bisects the Kewee- 
naw Peninsula. 

In joints and crevices of the sheer cliffs of soft, red, Cambrian sand- 
stone were growing thin tufts and scattered individual plants of a 
very small moss which neither of us recognized at the time. Because 
of the undeveloped peristome and very blunt leaves, we hazarded the 
guess that it might be a depauperate form of Torhila obhisifoMa 
Schleich., a rather common moss in northern Michigan, on calcareous 
sandstone. 

When opportunity arose to study this unfamiliar moss, difficulty 
was encountered in learning its identity, because of its small size and 
because it is not included in any of the manuals of North American 
mosses. Through the use of European manuals, however, the speci- 
mens were finally identified as Gyroweisia tenuis (Hedw.) Schimp., an 
identification with which Dr. Andrews and Dr. Grout (1938) later 
agreed. 

During the following year, as opportunity offered, careful compari- 

1 Papers from the Department of Botany and the Herbarium of the University of 
Michigan, No. 678. 
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sons of the Michigan specimens with material in the Herbarium of the 
University of Michigan, the Herbarium of the New York Botanical 
Garden, and the U. S. National Herbarium confirmed this identifica- 
tion beyond any reasonable doubt, in spite of certain minor discrep- 
ancies. For instance, in the American specimens the capsules are 
generally darker in color and seem to be thicker-walled. As a result, 
the large persistent annulus shows up much better in European 
material because of its contrast to the paler capsules. Also, the peri- 
chaetial leaves are larger, more acute, and more convolute than in the 
European specimens. Furthermore, the propagula reported for 
European specimens (Malta, 1931) seem to be lacking here. 

Although there are decided differences between American and 
European specimens of Gyroweisia tenuis^ especially in the character- 
istics just pointed out, the differences are not too constant. Almost 
completely intergrading forms are too numerous to justify any no- 
menclatorial recognition for our Michigan plant, as it differs in no 
greater degree from European material than many other mosses con- 
sidered to be common to the two continents, hence conspecific. 

Gyroweisia tenuis has been reported previously from North America 
several times. The original report from North America was based on 
the material collected by Drummond on ^'Limestone rocks at Lake 
Winipeg’' and later distributed by him as number21 (as Gymnostomum 
tenue Hedw.) in his “Musci Americani.” Some question has been 
raised concerning the identity of this material. Wilson (1841), in a 
series of remarks on Drummond’s collections, said: ^'21. G. tenue , — 
This may be G. caicareum Bridel . . . A solitary specimen ex- 

amined had the operculum conico-subulate, two thirds the length of 
the capsule.” Dr. A. LeRoy Andrews (1922) has examined the same 
material much more carefully and has arrived at the same conclusion. 
Much of the difficulty in interpreting Drummond's specimens lies in 
the fact that number 21 was issued as ten to twenty individual, fertile 
specimens glued to a small piece of paper. The specimens were ap- 
parently well past their prime when gathered, being old, weathered 
and almost uniformly deoperculate at the time of their distribution, 
and over a hundred years existence in herbaria has added still more to 
their dilapidated appearance. I examined several capsules from the 
two separate sets of Drummond’s number 21, from the Mitten Her- 
barium, which are now in the Herbarium of the New York Botanical 
Garden, and still more from the same number in the Herbarium of 
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the University of Michigan. I was able to demonstrate to my satis- 
faction traces of the persistent annulus characteristic of the genus 
Gyroweisia, and also the sheathing perichaetium, so that in my opinion, 
at least, Drummond, probably with the help of Sir William Hooker, 
identified his material correctly. 

Much later, two collections were reported as Gymnostomwn tenue 
by Macoun (1892) ''On the 'Great Trent Boulder' three miles above 
the Railway Bridge (west side) near Trenton, Ont., 1866," and from 
" Calcareous rocks at Owen Sound, Ont., 1871." Still later, Macoun 
(1902) reported a further collection from "Damp limestone rocks at 
Credit Forks, Ont., 1893." Here, however, he also referred the 
specimen previously reported from Owen Sound to Eandberg's 6, 
pmilla, which from the " perichaetial [leaves] not larger and not 
sheathing," as well as in its other characteristics is rather clearly Gym- 
nostomum calcareum, where it has also been placed very recently by 
Grout (1938). The other specimens reported by Macoun also repre- 
sent Gymnostomum calcar eum, according to Andrews (1922). 

The most recent report of Gyroweisia in North America is that of 
Moxley (1930), although he later referred his specimen to Gymnosto- 
mum calcareum var. intermedium and does not include Gyroweisia in 
his interesting list (1932) of species from North Grey County and the 
Bruce Peninsula. 

In reviewing this history of Gyroweisia in North America and in 
looking over the numerous specimens so identified in various herbaria, 
I was impressed by the almost general confusion of several other 
species with Gyroweisia tenuis, even in Europe, where the species is 
relatively much more common. Sterile plants of Dipkysdum foliosum 
(Hedw.) Mohr, which have puzzled nearly every bryologist at some 
time in his career, were formally issued as “Gyroweisia tenuis in 
Holzinger's "Musci Acrocarpi Boreali-Americani," number 331. Al- 
though the leaves of both mosses are noticeably blunt, the larger size, 
usually darker color, and different areolation, with the cells arranged 
conspicuousiy in parallel rows, will serve to distinguish the Diphyscium. 

Figs. 1-16. Gyroweisia tenuis. 1. Whole fertile plant, showing highly 
differentiated perichaetial leaves, X 3. 2. Sterile plant, X 25. 3-5. Indi- 
vidual leaves, progressively longer from base to apex of stem, X 45. 6-9. 

Cross sections of leaves, from base to apex of leaf, X 380. 10. Areolation of 
leaf apex, X 380. 11, Areolation of leaf margin about half way between base 
and apex, X 380. 12. Areolation of leaf base, X 380. 13. Perichaetium, 

X 45. 13a. Single perichaetial leaf, X 45. 14. Opereulate capsule, X 45. 

15. Deoperculate capsule, X 45. 16. Mouth of deoperculate capsule, showing 
persistent annulus, and spores, X 110. 
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However, Gymmstomum calcareum Nees et Horascli, is the species 
most frequently identified as Gyroweisia tenuis, and so this opportunity 
will be taken to compare the two mosses. As illustrations of Gyro-^ 
weisia have never been made from American material, and as Gymno- 
stommn calcareum has only been illustrated once from American speci- 
mens (Jennings, 1913), so far as I can determine, illustrations of both 
species are provided here, through the skill of Miss Olivia Embrey. 

The two mosses differ in many. ways in both gametophytic and 
sporophytic characteristics. In the leaf of Gy rowdsia tenuis the 
costa ends well below the blunt, rounded apex (Fig. 10) ; in Gymno- 
stomum calcareum the costa ends in the generally acute apex (Figs. 22 
and 23). The upper leaf cells of both species are of about the same 
dimensions, 8-10 |jl in diameter, rather clear and transparent in 
Gyroweisia, but very much more papillose in the Gymnostomum and 
consequently obscure, giving the illusion of being much smaller. The 
lowermost cells in th.e Gymnostomum are hyaline, thin-walled, and 
much larger than the upper leaf cells (compare Figs. 25 and 24), 
reaching 25-35 p. in length, whereas in Gyroweisia the basal cells are 
thick-walled, chlorophyllose, and not as large as in the other species 
(compare Figs. 12 and 11). In cross sections of the leaves, the costa 
in the two mosses appears very different, being almost homogeneous 
in Gyroweisia (Figs. 6-9) but having well differentiated stereids and 
guide cells in the Gymnostomum (Figs. 26-29). Differences in the 
structure of the stem in cross section, also, have been pointed out 
(Andrews, 1922). Examination of a large series of specimens shows 
the presence or absence of a central strand in the stem to be inconstant. 
Hilpert (1933) has shown that in the family the development of a 
central strand depends in large part on environmental conditions, 
and so is not safely used as a diagnostic criterion. As for macroscopic 
differences, the most conspicuous in the gametophyte is the well- 
developed perichaetium of Gyroweisia (Figs. 1 and 13), which is com- 
pletely lacking in the (Figs. 17 and 18). 

The sporophytes of the two mosses are also characteristically dif- 
ferent, although of approximately the same size. The capsule of 

Figs. 17-31. Gymnostomum calcabeum, 17. Whole fertile plant, X 3. 
18. Whole fertile plant, X 25, showing undifferentiated perichaetiai leaves. 
19-21. Individual leaves, pro^essively longer from base to apex of stem, X 
45. 22-23. Areolation of the apex of two different leaves, X 380. 24. Areoia- 
tion of the leaf margin at about mid-leaf, X 380. 25. Areolation of leaf base, 
X 380. 26-29. Cross sections of leaf from base to apex, X 380. 30. Opercu- 
late capsule, X 45. 31. Mouth of deoperculate capsule, showing marginal 
cells and spores, X 110. 
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Gymnostomum calcareum (Figs. 17 and 30) is ovate, the urn is a clear, 
light brown, but a few rows of ceils at the mouth are conspicuously 
red. The capsule of Gyroweisia (Figs, 1, 14 and 15) is longer, elliptical 
to oblong, and much contracted below the flaring mouth. The unique 
annulus which characterizes Gyroweisia (Fig. 16) is most conspicuous 
when moist, and can then be seen with a hand-lens. The cells at the 
mouth of the capsule, below the annulus, differ in form and size, as 
the accompanying illustrations show very well (compare Figs. 16 and 
31). The spores, however, are of very much the same size and ap- 
pearance. 

After some correspondence with Mr. E. A. Moxley on the subject 
of Gyroweisia in the vicinity of Owen Sound, he sent me for identifica- 
tion a moss from there marked ‘‘Barbula?’' which by a curious coinci- 
dence turned out to very good material of Gyroweisia tenuis. 

Consequently, the present known distribution of Gyroweisia tenuis 
(Hedw.) Schimp. in North America is based on three specimens, as 
follows: Manitoba: ‘‘Limestone rocks of Lake Winipeg,'' Thomas 
Drummond, 1825 (Franklin, 1828). Michigan: On north-facing cliff 
of red Cambrian sandstone in quarry just north of Jacobsville, 
Houghton County, W. C. Steer e and A. J. Sharp, September 2, 1937; 
W. C. Steere, September 1, 1938. Ontario: Owen Sound, North 
Grey County, E. A. Moxley, May 24, 1934. A remarkable feature of 
the disjunct geographical distribution of Gyroweisia tenuis just out- 
lined is that of the three localities in which it has been collected, two 
are already famous for furnishing other species with curious geographi- 
cal ranges. Many species of bryophytes and higher plants which are 
otherwise known only much farther west or much farther north in- 
habit both the Bruce Peninsula of Ontario (Moxley, 1932) and the 
Keweenaw Peninsula of Michigan (Steere, 1937, 1938). No special 
collecting of Bryophyta has been done in the vicinity of Lake Winni- 
peg since the days of Drummond as a member of Franklin's second 
Land Ai’ctic Expedition, yet it is perhaps safe to predict that this 
area, too, will be found to contain many other plants of critical geo- 
graphical distribution. 
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HEPATICAE OF SIERRA ANCHA, ARIZONA 

Elbert L. Little, Jr.^ 

Sixteen species of Hepaticae of Sierra iVncha, in central Arizona, 
are represented in a collection made by the author as a spare-time study 
from 1935 to 1937. As five of these apparently have not been reported 
previously from the State, the State list is increased to twenty-seven 
species. 

In a preliminary list of Arizona Hepaticae, Evans (4) recorded 
twenty-one species, based largely upon collections made by G. E. 
Nichols in 1913. Most of the specimens, including sixteen species, 
were from Santa Catalina Mountains of southern Arizona, about 100 
miles south of Sierra Ancha. Howe (Grout, 5, p. 278) cited an addi- 
tional species, Porella ij^atyphylloidea, from Arizona. 

Sierra Ancha is located within Tonto National Forest in Gila 
County, by air line about twenty-five miles north of Globe and fifteen 
miles northeast of Roosevelt Dam. From an elevation of about 2,100 
feet above sea level at Roosevelt Reservoir it rises gradually to 
about 7,800 feet at the summit. It is composed mainly of quartzite 
with intrusions of diabase and small outcrops of sandstone and lime- 
stone. 

1 Assistant forest ecologist. Southwestern Forest and Range Experiment Station, 
which is maintained at Tucson, Arizona, by the Forest Service, United States Depart- 
ment of Agriculture. 
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Three climatic or life zones with their distinctive vegetation are 
represented here: (1) semidesert, or Lower Sonoran life zone, up to 
an elevation of about 3,500 feet; (2) chaparral-woodland, or Upper 
Sonoran zone, from about 3,500 feet to 6,000 feet; and (3) pine-fir 
forest, or transition zone, above 6,000 feet. Nearly all the collecting 
was done in Sierra Ancha Experimental Forest, a branch of the South- 
western Forest and Eange Experiment Station, headquarters of which 
is located at an elevation of about 5,000 feet on the southwest side of 
the mountain. All the specimens except those of Riccia Frostii were 
obtained within a five-mile radius of this point. 

In relative numbers hepatics are rare on Sierra Ancha and insignifi- 
cant in composing the vegetation, but certain species are common 
locally and seasonally. They are distributed from the exposed bed of 
Roosevelt Reservoir, where members of the species Riccia Frostii are 
found, to the highest point of Sierra Ancha, where the species FruF 
lania inflata and Radula complanata are represented. Principal 
habitats are rock outcrops and moist soils, such as on rock ledges 
where there is seepage and near streams. Liverworts of only one 
species, Frullania inflata^ were observed growing on tree trunks. 

The best display of Hepaticae on Sierra Ancha occurs in early spring 
in the chaparral-woodland zone. Here liverworts grow on shallow 
soils upon exposed quartzite ledges kept moist by seepage from heavy 
winter rains. They start growth in January or earlier, mature and 
form spores usually by the end of March, and become dormant or 
die shortly afterwards as the soils become dry. Mannia calif ornica 
and Fossomhronia longiseta are the species most commonly repre- 
sented on these sites, and individuals of Riccia spp. are found here in 
fewer numbers. 

Evans (4) noted that the large proportion of thalloid species in 
Arizona indicates the strongly xerophilous character of the hepatic 
flora. Of the sixteen species of hepatics on Sierra Ancha, onl^y four 
are leafy and the rest are thalloid. . Campbell (2) observed that 
drought-resistant thalloid livei*worts in California, including those of 
species represented also on Sierra Ancha, are perennial but remain 
dormant during the dry season. Cannon (3) demonstrated that 
thalli of PlagiochasMa sp. at Tucson, Ariz., were capable of enduring 
great loss in water content amounting to seventy to eighty percent of 
weights of moist plants. The xerophytic thalloid hepatics on Sierra 
Ancha doubtless react to dry periods as do those studied by Campbell 
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and Cannon. During the rainy season of midsummer, most hepatics 
here stay dormant and do not resume growth until winter rains begin. 

From a comparison of lists from bordering states, Evans (4) con- 
cluded that a close relationship exists between the species of Arizona 
and those of California and Mexico. In geographic distribution the 
Hepaticae of Sierra Ancha are principally species of the semiarid 
Southwest. All except three of the species of Sierra Ancha were re- 
corded from California by Howe (6). Only about half the species, 
including ail five species of the pine-fir forest zone, are represented 
also in eastern United States. 

Detailed collections in the high mountains of northern New Mexico 
by the late Brother Arsene (1) increased the number of species of 
Hepaticae in that state to twenty-eight. Eleven of these are listed 
from Arizona also, and the two states together have forty-four species. 
While more species are expected to be found common to both states, 
the character of the lists reveals differences in habitats. New Mexico 
has eighteen species of leafy liverworts and only ten of thalloid liver- 
worts, while Arizona has eight species of leafy hepatics and nineteen 
of thalloid. Leafy forms of the order Jungermanniales are better 
represented in the more humid, cooler zones of high mountains, which 
are more extensive in New Mexico than in Arizona. Thalloid hepatics, 
on the other hand, are more numerous in the drier, warmer zones, 
which are more widespread in Arizona. 

The list of sixteen species of Hepaticae of Sierra Ancha, Arizona, 
with brief notes follows. Eiccza is represented by five species and the 
other eleven genera by a single species each. The five state records 
are indicated by asterisks (*) . Specimens from the Hepatic Herbarium 
of the Sullivant Moss Society, which were lent by Dr. Margaret Ful- 
ford, were used in making determinations. Dr. Alexander W. Evans 
has kindly determined the specimen of Cephaloziella papiUosa and has 
verified the author's determinations of a few other specimens. Dupli- 
cate sets of the Hepaticae of Sierra Ancha, Arizona, have been de- 
posited in herbaria of the U. S. Forest Service at Washington, D. C., 
and Sierra Ancha Experimental Forest, and in the herbaria of the 
Sullivant Moss Society, Yale University, and University of Arizona. 

Ricciaceae 

*Riccia crystallina L. Rare on moist soils, chaparral-woodland 
zone; spring. 

*Riccia Frostii Aust. Abundant on moist soils recently exposed 
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along Salt River by lowering of level of Roosevelt Reservoir, semi- 
desert zone, Aug. 24, 1936. ^ ^ 

Apparently a characteristic habitat of this species is denuded, 
moist soils along streams. The author has found plants coinmon m 
similar areas along Rio Grande in New Mexico and Arkansas River in 

Oklahoma. . -i „„ 

*Riccia nigkella DC. Uncommon on moist, shallow soils on 
fluartzite ledges, chaparral-woodland zone; spring. 

^ RICCIA roEOclnPA Bisch. Rare on moist, shallow soils on quartzite 

outcrops, chaparral-woodland zone; spring. ^ 

*RiccL teichocakpa M. a. Howe. Rare in crevices of quartzite, 

chaparral-woodland zone, spring. 

Taegioniaceae 

Taegionia HYPOPHYLLA L. Rare on quartzite and diabase outcrops, 
semidesert and chaparral-woodland zones, spring. 

Rebouliaceae 

Asteeella califoenica (Hampe) Underw. Uncommon on moist 
soils and diabase ledges, semidesert zone, spring. 

Collection of carpocephala confirms Evans’ (4) doubtful Arizona 
record based upon sterile specimens. 

Mannia califoenica (Gottsche) Wheeler. (Gnmaldia caWomica 
Gottsche.) Common on moist quartzite ledges and occasionally found 
on moist soils, chaparral-woodland zone, spring. 

This is the species of Hepaticae most commonly represented on 
Sierra Ancha. The perennial thalli grow only in winter and spring 
and mature archegonial receptacles from February to April. The 
rest of the year the thalli are tightly inrolled with the purplish-black 
ventral scales exposed. This record confirms Evans’ (4) report based 
upon provisional determination of sterile Arizona specimens. 

Reboulia hemisphaerica (L.) Raddi. Uncommon on sandstone 
and quartzite ledges, chaparral-woodland and pine-fir forest zones. 


Marchantiaceae 

Marchantia polymorpha L. Uncommon on moist, shaded soils 
along a small stream, pine-fir forest zone. 

Thalli perennial and evergreen. Archegonial receptacles mature in 
summer, 

Pelliaceae 

Fossombronia longiseta Aust. Common locally on moist soils 
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on quartzite and, diabase ledges, chaparral-woodland and semidesert 
zones; spring. 

The light green, ruffled, leaf-like thalli often form large mats. 
Cephaloziellaceae 

Cephaloziella papillosa (Douin) Schiffn. Rare in shaded 
crevices of quartzite cliffs, chaparral-woodland zone. 

Radelaceae 

Radula complanata (L.) Diimort. Common locally on shaded 
sandstone boulders and cliffs, pine-fir forest zone. Sporophytes 
produced in spring. 

Porellaceae 

PoRELLA platyphylloidea (Schwein.) Lindb. Uncommon on 
shaded sandstone bluffs, pine-fir forest zone. 

Lejeuneaceae ' 

Frullania inflata Lehm. & Lindenb. Common locally on 
shaded sandstone boulders and cliffs and trunks of trees (Quercus 
utah(mMS, Q, chrysok pis v'dr. Palmeri, and Acer grandiderdatum) ^ 
pine-fir forest zone. Sporophytes produced in spring. 

Anthocerotaceae 

*Anthoceros fusiformis Aust. Rare on moist, shaded soils near 
springs, chaparral-woodland zone. Sporophytes mature in early, 
summer. 

■ Summary ■ 

Sixteen species of Hepaticae including five state records are rep- 
resented ill a collection made by the author on Sierra Ancha in central 
xVrizona from 1935 to 1937. Only four of these species are leafy and 
the rest are thailoid, mostly xerophytic forms. 

Tucson, Arizona 
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A COLLECTING TRIP ON MOUNT MONADNOCK, 
NEW HAMPSHIRE 
Inez M. Haring 

On the morning of August 1st, Dr. Grout, Mrs. Grout and I drove 
to the half-way house on Mt. Monadnock, N. H. Our intention was to 
give the mountain in that vicinity a casual glance for mosses and come 
back later to do the real collecting. After leaving the hotel we at once 
began to find both the trail and the mosses very enticing and interest- 
ing, so continued climbing until the summit was reached. 

Mt. Monadnock, with an altitude of 3,186 feet, is wooded until 
close to the top, when it becomes rugged and rocky, with no trees and 
only a small amount of vegetation. The trail up to the open rocky 
area is apparently a stream bed in wet weather and even m August 

there is a slight trickle of water through it. ^ ^ 

From about 2,000 ft. along this trail until the open section is 
reached, Atrichum crisffum (James) Sull. grew in abundance, sometimes 
in the trail and sometimes among the rocks at the side of the trail. 
Within the first three quarters of a mile we picked up three Rhacomi- 
triums — R- aciculare (L.) Brid., R. fasciculare (Schrad.) Brid. and R. 
heterosiichumiUedvf.) Brid. var.ramulosum (Lindb.) n. comb. On the 
rocks at about 2,000 ft. along the trail was Andreaea rupestm Hedw. 
while at about 3,000 ft. I found Andreaea Rotkii^Ysh. & Mohr, on the 
side of the massive rocks, where some moisture seeped through. On 
the boulders from about 2,300 to 3,000 ft. Dicranum Imgifolhm Ehrh. 
was abundant, sometimes being in fruit. Just before entering the 
rocky area at about 2,80) ft. Dr. Grout made the real find of the day, 
Leptodictyum 'iiaeiUans (S\}ll.) Broth., growing profusely in mats near 
the spring. Above and a few feet beyond, on the open face of the 
rocks, I gathered Oncophorus polycarpus (Hedw.) Brid. var. strunu- 
ferus (DeNot) n. comb, not in abundance, but apparently finding its 
habitat in the crevices of the rocks. Within a short distance of the 
top, turning off to the right of the trail, we explored the border of a 
small basin of water. Here and in fruit Polytrichurn strictuni Banks 
grew in fair abundance along the edge of the water. On the summit 
at an altitude of 3,186 ft. Dr. Grout collected Pogonatum capiUare 
(Mx.) Brid. 

The above list does not include the more common mosses that we 
saw and represents the results of a trip of about four hours from begin- 
ning to end, covering only the area near the trail. The mountain is 
worthy of a much more detailed study. 

Volume 41, Number 6, including pages 1S7-168, was issued December 8, 1938. 
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NOTES ON SOUTHERN HEPATICAE 
H. L. Blomqltist 

Since the publication of the report on the Hepaticae of North 
Carolina two years ago,^ continued collecting has brought in two 
species new to the state and extended the local ranges of many others. 
As the specimens of the Hepaticae new to the state represent general 
range extensions, it has seemed worth-while to submit these records 
together with the more important range extensions within the state, 
especially of those species for which there was but a single record in 
the previous report. In addition to the collections from North 
Carolina, some interesting Hepaticae have been received from the 
states farther south, especially from Georgia and Mississippi. As some 
of these also represent new records for the respective states and general 
range extensions, they are included in this paper. 

In the identification of some of these specimens Dr. Evans has lent 
kind assistance for which the writer wishes to express his grateful 
appreciation. 

North Carolina 

Blasia pusilla L. Collected on a moist clay road bank near 
Sharp’s Falls Power Dam, between Warrensville and Creston, along 
the west branch of New River, Ashe County, by Biomquist and 
Anderson, Septentber 7, 1937, 10 , 007 . The growth was conspicuous 
because of its luxuriant, dark green color, resembling a pure stand of 
some species of A?i^/zocero5. The plants bore the interesting flask- 
shaped gemmae receptacles in abundance.. This is, so far as we 

I The Br YOLO GIST 39: 49-67. 1936 
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know, the first collection from North Carolina, which is now the 
southern limit of the known distribution of Blasia in the Atlantic 
States. It ranges in this country from New England across the con- 
tinent to Washington, Oregon and California, and in the eastern 
states has been found previously as far south as Virginia. It also 
occurs in Europe and Asia. 

Lophozia barbata (Schmid.) Dumort. Collected at base of rock, 
summit of Nigger Mt., Ashe County, by Blomquist and Anderson, 
September 7, 1937, 9999. This hepatic was listed by M. A. Curtis in 
his catalogue of plants of North Carolina^ as Jungermannia barbata 
Schreb. Up. [upper district] (Sulk) Earth and rocks,’' but as no speci- 
men could be located upon which this report was based, the species 
was not included in the previous list. Therefore, so far as is known, 
this is the only collection of the species from the state. Our collection 
also represents the most southern record of the occurrence of the 
species in the eastern states and a noteworthy extension of its known 
range, not having been collected previously south of New Jersey in 
the East, Indiana in the Middle States, and Montana and Washington 
in the West. It has, however, been recorded as far south as Colorado. 
The species is distinctly northern in its distribution, having been 
found as far north as Alaska and Greenland. In Europe and Asia it 
ranges from Siberia to the island of Corsica. 

It is interesting to note that Nigger Mt. is also the southern range 
limit of the fern Woodsia ilvensis (L.) R. Br. which was found here by 
Asa Gray in 1841 and has recently been relocated by E. T Wherry 
(1935). 

Lophozia bicrenata (Schmid.) Dumort. Collected by the writer 
in two new localities in the lower piedmont near Durham, Durham 
County, February 28, 1938, 10,216, and at Lake View, Moore County, 
March 20, 1938, 10,220. This species was previously represented by a 
single collection from Avery County (Andrews). These new records 
indicate a wide distribution in the state for this species, which occurs 
in sandy acid soil and is often associated with of Cephak}deU.a 

and with Odontoschmna prostratum. 

Acrobolus rhizophyllus Sharp, The Bryologist 39: 1™2. 1936. 
Collected on moist boulder, Chatooga River, Macon County by A J 
Sharp and H. C. Bold, July 3, 1938, 88,120. The only record of this 
interesting and recently described hepatic from the state was from 

^ Gcol. and Nat. Hist. Surv. N, C. Pt. Ill, p. 76 . 1867 . 
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Soco Falls in the extreme northwestern corner of Jackson County. 
The new record places its range considerably farther south. 

Geokgia 

Riccia Donnellii Aust., Bull. Torrey Club 6: 157. 1877. Col- 
lected in sandy soil around flat granite outcrops at EchoFs Mill, 
eleven miles northeast of Lexington, Oglethorpe County, by J. H. 
Pyron and Rogers McVaugh, February 15, 1938. This is the first 
record for Georgia and indicates the present known northern limit of 
distribution. This species was discovered for the first time by J. 
Donnell Smith at Jacksonville, Florida, in 1877. Since then it has 
also been collected in Texas. It has been well illustrated by Haynes.^ 
Grimalbia fragrans (Balb.) Corda. Collected on shallow soil on 
granite rocks, Cedar Rock Quarry, 4 miles east of Camak, Warren 
County, by Rogers McVaugh and J. H. Pyron, February 13, 1938, 
and at Hegge’s Rock, eight miles east of Appling, Columbia County, 
April 10, 1938, 2541 * This species is new for Georgia and indicates the 
eastern limit of its range in the South, and the most southern point of 
occurrence in the Atlantic States. The nearest previously known 
locality for it is in Alabama, ilccording to the records of this species 
extant, it has an interesting distribution, ranging from New England 
and Quebec west to Minnesota, thence south to New Mexico and from 
there east to Georgia. Its total absence from the other Atlantic 
States south of New York and from some of the other states east of 
the Mississippi River, presents an interesting problem in plant 
distribution. 

Mississippi 

Fossombronia Wondraczeki (Corda) Dumort. Collected at 
Clinton, Mississippi, by Charles L. Dee vers in the spring of 1938, 3. 
The specimen has unusually large spores with high lamellae which 
make them appear prominently spiny on the margin. This record 
extends its range from North Carolina to Mississippi. It has been 
collected also in New Brunswick, New England, Pennsylvania, Mary- 
land, West Virginia, Indiana and western Canada. 

Teleranea nematodes var. longifolia M. A. Howe, Bull 
Torrey Bot. Club 29: 284. 1902. Collected at Clinton, Mississippi 
by Charles L. Dee vers in the spring of 1938, 2 , This species is new to 

1 Torrey Bot. Club 47: 279-280. PI . 10 . 1920. 
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I , . the state, which becomes the- western extension of its range in the 
j South. It has previously been recorded from Long Island, Staten 

I Island and New Jersey; North Carolina, Georgia and Florida.^ 

Petalophyllitm Ralfsii (Wils.) Nees. and Gottsche. Collected 
at Clinton, Mississippi, by Charles L. Deevers, spring of 1938, 1. 
This interesting hepatic w^as discovered for the first time in North 
America at Austin, Texas in 1914.^ Before this time it was known 
from England, Ireland, and some of the islands in the Mediterranean 
and adjacent continental regions. 

Department op Botany, 

Duke University, 

Durham, N. C. 

WHAT IS LECIDEA PRINGLEI TUCKERMAN? 

I. Mackenzie Lamb 

In 1936, while working in the Herbarium of the Museum d’ Histoire 
Naturelle, Paris, I came across a specimen labelled in handwriting 
which I subsequently identified as that of C. J. Sprague: ‘^Lecidea 
Pringlei, Tuck. Cascade Mts. Wash. Terri j leg. Brandegee.'’ It was 
obvious at the first glance that it was no Lecidea in any accepted 
delimitation of the genus, being fruticulose. I therefore photographed 
the entire specimen and by the kind permission of the authorities of • 
the Museum detached a small portion for detailed investigation. 

Leeidm Pringlei was published by Tuckerman in Bull. Torrey 
Bot. Club, 10: 22 (1883), two localities being mentioned: California, 
Sierra Nevada, leg. Pringle, and Washington Territory, Cascade 
Mountains, leg. Brandegee. The Paris specimen is therefore part of 
the latter gathering, which, in the Farlow Herbarium, Cambridge, 
Mass., has been designated as “co-type,’’ although not by Tucker- 
man himself.^ Whether it is identical with the collection labelled 
“type,” from Sierra Nevada, cannot be regarded as definitely estab- 
lished, although, from information received and from inspection of 
photographs kindly sent to me, it appears highly probable that it is. 

1 Haynes, The Bbyologist 8: 97~9S. 1905. 

2 Evans, A. W. The Bryologisi 22: 57-59. 1919. 

3 For tins information regarding the specimens of this species in the P'arlow and 
A ermont herbaria I am indebted to Prof. W. A. Setchell, and for photographs of the 
specimens in these herbaria to Prof. D. H. Linder and Prof. G. P. Burns respectively. 

To these three gentlemen I express my most cordial thanks. 
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In order therefore to avoid unnecessary multiplication of names, I 
retain the specific epithet ‘‘Pringlei^' for the Washington Territory 
plant until sueh time as the type and co-type specimens in the Farlow 
herbarium may be proved to be distinct. 

My investigation of the fragment removed from the Paris herbarium 
gave the following data : 

Tkalhis fruticuiose, 1. 6-2.0 cm. high, not springing from a basal 
disc, but mode of adherence to substratum not apparent; copiously 
irregularly branched, branches terete or irregular in section, in lower 
three-quarters irregularly split and cariose, decorticated, pale yel- 
lowish, matt, 0.5-1. 5 mm. thick; in upper quarter expanding into 
irregularly convolute, contorted, sometimes flattened lobes, which 
are corticate (the cortex easily detached), dull yellow, matt or sub- 
nitid, 0.8-1. 5 mm. across, irregularly crenulate-tumid, closely adnate 
so as to form an almost continuous, very uneven crust, which is black 
and shining, and contains the apothecia. 

Apotliecia fairly numerous, developed terminally on upper sides of 
apical lobes, black, effuse, indeterminate, irregular in outline, level 
with the lobes on which they are developed, not limited by any 
raised proper or thalline margin, the black colour fading out gradually 
at the sides into the yellowish thalline cortex. Hyrnenial area 0.5- 
1.0 mm. across, matt when mature. 

Fycnidia indicated externally by somewhat diffuse black spots 
0.05-0.1 mm. diam., in upper corticate lobes of thallus, not protruding 
above surface. 

Loiver decorticated stipes of thallus homogeneous in section, com- 
posed of colourless thick-walled gelatinised hyphae 3-4 [x diam., with 
lumina 1 or less in diam., closely compacted, running in various 
directions, but mainly longitudinally. Upper hranclies invested with 
a cortex 25~40 [x deep, colourless or faintly yellowish throughout (in 
yellow parts of branches), or with a single outer layer of blue-green, 
isodiametric, rounded cells 3-6 ^ diam. having walls 1-1.5 pt. thick (in 
black parts of branches); composed of gelatinised, conglutinated, 
thick-walled, branching and anastomosing hyphae running mainly 
perpendicular to surface, only the lumina being visible, these 1-1.5 (x 
diam. Directly below the cortex is the gonidial sfratum, interrupted, 
30-70 pdeep; gonidia lying in clumps, but easily separable, protococ- 
coid, 7-15 [L diam., now^ yellowish green, with colourless wall 1-1.5 [x 
thick; no pyrenoid apparent; apparently increasing by internal 
sporulation. Medulla very loose, formed of tangled branched coioiir- 
less gelatinised hyphae 3-9 ^ thick, with thick walls (lumina 1-1,5 p 
diam,.). 

Hypotlmium oi apotheeium of variable depth (8-90 pi), in some 
places almost absent, colourless or faintly yellowish, formed of closely 
intertexted, compacted, and conglutinated, indistinct, gelatinised 
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hypliae 3-5 thick, running in various directions; superimposed di- 
rectly upon an interrupted gonidial stratum, which, in places where the 
liypothecium is almost absent, lies close below the theciuiii. Thecium 
grading imperceptibly into the thalline cortex, the blue-green outer 
cells of the latter showing a gradual transition into the blue-green 
apices of the paraphyses; 30-40 p. high, colourless or with a faintly 
yellowish or blue-green tinge. Fara^jhjjses subdiscrete in water, 
simple or branched, 1. 5-2.0 [x thick, at apices thickened up to 5 p, and 
there blue-green ; septate, with cells 5-9 [jl long. Asci clavate or peg- 
top-shaped, 21-25 by about 12 p; wall thin (about 1 p), except at apex, 
where thickened up to 4 p, the plasm running up into a narrow invagi- 
nation. Spores 8 in ascus, biseriate or irregularly arranged, simple, 
colourless, elongate-ellipsoid, equally rounded at both ends, thin- 
walled, 9-9.3 by 2.8-3 p. 

Fycnidia spherical in section, immersed in thalius, 140-150 p diam., 
with pale yellowish very finely cellular perifulcrium 12-24 p thick; 
outer layer of cortex around ostiole of ± isodiametric rounded blue- 
green cells 3-6 p diam. Fulcra exobasidial, simple or often branched, 
4,5-13 p long, 2-3 p thick. Conidia shortly filiform, almost straight or 
slightly curved, 15-20 by 0.7-1. 0 p. 

Reactions: Decorticated lower stipes KHO + faint dull yellow, 
CaCl202—, Pd + lemon-yellow; cortex KHO + faint yellow, Ca- 
CI 2 O 2 --, Pd + faint orange; loose medulla of upper branches KHO + 
dull yellow, CaCl202— , Pd + lemon-yellow. Thecium unaltered in 
colour by KHO; with I, first blue, then paraphyses greenish-blue and 
asci wine-red. Hypothecium uncolored by I. 

The systematic position of this lichen is not immediately apparent 
from the above description. The ease with wliich the cortex becomes 
detached from the compacted medulla of the lower stipes calls to 
mind the structure met with in the Usneaceae, but is more probably 
the result of age and weathering. In the Lecanoraceae a strong 
affinity as regards the fruticulose structure is shown by Lemnora 
sect. CladodiuM Tuckerm., and it is here that in niy opinion the 
present species may best be included. The structure of the pycno- 
conidial fulcra, which is intermediate between th^ '' Flaeodiuni^^ imd 
the Parmeliar-typiis^' of Gliick, accords satisfactorily with this view. 
The chief obstacle to inclusion within this genus is the remarkable 
indefinite nature of the apothecial disc, shown in the section figured 
(big. 1). Here there is no trace of any proper or thalline margin, the 
thecium being gradually transformed at the sides into the thalline 
cortex, and often very irregular in outline. On this point, however, a 
definite ruling has been given by Zahlbruckner, in Engler & Prantl, 
Nat. Pflanzenfam., ed. II, 8: 127 (1926), where, writing of Sagemdmm 
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Stirt. a doubtful genus of Roccellaceae, said to differ from BacceUa 
only 'in having immarginate apothecia, he states: “wenn sonst keine 
Unterschiede vorhanden wiiren, musste Sagenidiwn als Synonym zu 
Roccella gezogen werden.” 



















Fig. 1. “Leciuba Pringlei” Tuckeem. Longitudinal section of apex of 
thalline branch terminated by an apothecium, X 48. 

From consideration of the above evidence, it seems that ‘"Lecidea 
Pringki” may most suitably be included in the genus Lecaiioia (§ 
Cladodiuni), as Lecanora Pringlei (Tuckerm.) M. Lamb, n. comb. 

Habitat : “ N. America, Washington Territory, Cascade Mountains, ’ 
leg. Brandegee; California, Sierra Nevada, leg. Pringle; on rocks. 

The other species of this section are: 

L. Bolanderi Tuckerm., Proc. Amer. Acad. Arts and Sci. 6: 266. 
1866. California. 
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A. Hosseana (Gyein.) M. Lamb, ii. comb.^ (Cladodiuni Hob'secutum 
(^Nvlu. in Fedde, Kepertorium 33: 305. 1934.) Argentimi. 

L. Maheui (Hue) M. Lamb, n. comb. (Polycaidiona Malicid Hue 
apud Maheu, Bull. Soc. Bot. France 56: 390. 1909.) Spain. 

L. phrijganitis Tuckerm,, Licli. of California 19. 186G. California. 

L. thamniUs Tuckerm., Lich. of California 20. 1866. 

Doubtful species, probably belonging to Lecanora § Cladodiuni, but 
apothecia unknown: Lecanora scythica (Nyl.) Nyl. apud Hue, Nouv. 
Archiv. du Museum Ser. III. 3: 60. 1891. {Squanuiria scythica Nyl., 
Synops. Licli. 2 : 64. 1885.) Caucasia. 

British Museum (Natural History), Londojs^ 


RAYMOND H. TORREY (1880-1938)' 

The recent death of the Curator of Cladoniae of the Sulli\'ant Moss 
Society has dealt a real blow to our Society. Mr. Torrey was born in 
Georgetown, Massachusetts, July 15, 1880, and died in New Y’ork 
City this past summer on his fifty-eighth birthday. Although not a 
professional botanist, Mr. Torrey had an energetic and enthusiastic 
interest both in botany and in conservation which won him recognition 
and brought him to leadership in these fields. He had been active not 
only in the affairs of our Society, but also in those of the Torrey Botani- 
cal Club, of which he was President at the time of his death. Since 
1935 he had been a member of the Board of Managers of the New Y"ork 
Botanical Garden. For those who wish more detailed information 
concerning Mr. Torrey s life and work, we recommend the illuminating 
accounts which have appeared in Torreya (38: 108-110), the Journal 
of the New York Botanical Garden (39: 188-189), and the Bulletin 
of the Torrey Botanical Club (65: 433-438), this latter with portrait 
and bibliography. — W. C. S. 

1 Cladodiuni cannot stand as a generic name, as it is invalidated bv the moss genus 
Cladodiuni Brid., Bryol. Univ. I; 620. 1826. 

2 The portrait of Mr. Torrey which prefaces tins issue was furnished through the 
kindness of Mr. A. T. Beals and is an enlargement from a film belonging to Miss Ora 
B, Smith. 
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Pagan: Hepaticae op Puerto Rico 

A PRELIMINARY LIST, OP THE HEPATICAE OP PUERTO 
RICO INCLUDING VIEQUES AND MONA ISLAND 

F. M. Pagan 

{Continued from page 12) 

SYzyGiEELA LAEVIGATA (Spnice) Stcpli., Hedwigiii 34: 239. 1895. 

Without definite date locality or number, Sintcnis. 

Distribution: West Indies. 

Syzygiella perpoliata (Sw.) Spruce, Jour. Bot. 14: 234. 1876. 
On trees and on rocks. Sierra de Luquillo, 1885, Sintcnis 19 (Y., F.); 
Sierra de Liiquillo, 1912, Bro, Hioram, idthout number (A".); summit 
of El AAmque, 1937, Pagan 514 (P-)* 

Distribution: Jamaica. 

Syzygiella rubricaulis (Nees) Steph. Bull. Herb. Boiss. 2: 468 
(Spec. Hep, 2: 187). 1902. Without definite date, locality or number, 
Sintenis (N.). 

Distribution: Brazil, Venezuela, Costa Rica. 

Tylimanthus marginatus Steph., Bull. Herb. Boiss. 5: 1133 
(Spec. Hep. 3: 5). 1905. Without definite date, locality or number, 

Sintems. 

Distribution: Guadeloupe, Martinique, Dominica. 

Trigonanthaceae 

Alobiella Husnoti (Gottsche) Spruce, On Cepalozia 30. 1882. 

On soil. El ATunque, 1902, (Y.); El Duque, Sierra de 

Naguabo, 1914, Shafer (17); Catalina- Yunque trail, Luquillo 
Mts., 1923, E. G. Britton 7727, 7728 MXq. Torito, Canovanas, 
1937, Pagan 393, 402 a, 410 (P.); El Yunque, 19S7, Pagan 516a (P.). 
Distribution: Peru, Guadeloupe, Dominica, Martinique. 

Cepiialozia porficata Spruce, on Gephalozia 46. 1882. At base 
of tree fern and on rotten logs. Mte. Torito, Canovanas, 1937, 
Pagdn 275, 295 (P.); Santa Rosa near Los Picachos, Jayuya, 1937, 
Pagdn 309 (P.). 

Distribution: Peru. 

Cephalozia sandvicensis (Mont.) Spruce, On Gephalozia 46. 
1882. On trees and on logs. El Yunque, 1900, Evans 36 (Y.); El 
A"unque, 1902, Evans 108, 185, 181 (Y.); east slope of the Luquillo 
Mts., 1900, Heller 4652, 4658 (Y.); Bo. de Maizales, Sierra de Naguabo, 
1914, iV. L, Britton & Hess 2272 (Y,); Rio Prieto and adjacent hills, 
Sierra de Naguabo, 1914, Shafer 8701 (Y,); Catalina-Yimque trail, 
Luquillo Mts., 1923, E. G. Britton 7784 XY ,). 

Distribution: Hawaii, Mexico, Cuba, Trinidad, Guadeloupe. 



■■^38 


The Bbyologist 


[April 


Odoktoschisma denotatum (Mart.) Dumort., Eecueil ^ Obs. 

"ot ,i?f «« “ )[ 

(?*£)'; B Yunque, 1937. 

Widely distributed in Europe, Asia, North and 

South America. ^ xx i. \ o* u 

Odontoschisma portobicense (Hampe & Gottsehe) Steph., 
Hedwi'da 27: 296. 1888. On bark. Without definite date, locality 

or number, Schwanecke, reported under the name Sphagmecetts (h .). 
Disteibution : Cuba. 

Odontoschisma PROSTE.ATUM (Sw.) Trevis., Mem. r. 1st. Lomb. 
Ill 4: 419. 1877. On rotten logs and on soil Catalma^ unque 

trail, Luqaillo Mb., 1923. E. 0. SHmu 7740 (^,NJ;E Yunque, 
1937, Paodn 193 (P-); Mte. lonto, CanovaniB, 193/, Pagan (P.), 

first collected by Schwanecke and reported under the name Sphagnoece- 

Distribution: Widely distributed from Massachusetts to Florida, 
tropical America. 

ZOOPSIS ANTILLANA Steph., Bull. Herb. Boiss. 8: 268. (Spec. Hep. 
3: 282). 1908. On clay. Catalina-Yunque trail, Luquilio Mts., 192d, 
£ G. Britton 1722 (Y., N.)* 

Distribution: Dominica. 

ZooPSis MONODACTYLA Sprucc, Trans. & Proc. Eclinb. Bot. Soc. 15: 
391. 1885. On the ground and on rotten wood. La Juanita, near 
Las Marfas, 1915, E. G. Britton 3992 N.). 

Distribution: Brazil. 

Lepidoziaceae 

BAxZZANIV bidens (Lindenb. & Gottsehe) Trevis., Mem. r, 1st. 
I.omb. III. 4: 415. 1877. On bark of living tree. Without definite 
date or locality, Schwanecke ^ Sinfenis 3? . LI Aunqiie, 193/, Pagdri 

488 , 494,500 (?,). ' . . 

Distribution: French Guiana, Peru, Brazil, Dominica, Martinique, 

Guadeloupe. 

Bazzania Breuteliana (Lindenb. & Gottsehe) Trevis., Mem. r. 
1st. Lomb. III. 4: 414. 1877. On trees and on logs. Without defi- 
nite date or locality, ^8. 

Distribution: St. Kitts, Guadeloupe, Dominica. 

Bazzania cubensis (Gottsehe) comb. nov. Mastigohryimi cuhense 
Gottsehe, in Steph. Hedwigia 24 : 3. pi S,f, 1 & 2, 1885.^ On living 
trees and on old stumps. Maricao, 1937, Pagan 21 Oa, 237, 251 (P.). 
Distribution: Cuba. 
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R4/7.NIA Eggersiana (Steph.) comb. nov. Mastigobrywn Egger- 
,.'lSeph 1908. On IhHng .r«s and » logs. 

jMaricao, 1937, Pagan, 24-/ (P*)- 

Distribution: Cuba. o-n 

BASZANii OIUCILIS (Hampo & Gottohe) Stop!.., f 

ScJixcanecke, Mashgohryum. 

Distribution: Known only from Puerto Rico. 

Bazzania portoricensis (Hampe & 

07 . 970 1SS8 On living tree. El \unque, 1937, lagan JOo/ 

S') Mte. tSio ^andtana,. 1937, Pa, dnM (P)l 

number, Schxoanccke, as M^hgohryuvi; 

Distribution; Mexico, Brazil, Costa Rica, West 1 

BAZZ.ANIA quadricrenata (Gottsche) comb, nov 
quadricrenatum Gottsche in Hedwigia 25 ; -0^ pU ,f.l 4-1 
living tree. Mte. Tonto, Cano vanas, 193/, Pagan a,t,o (L .)■ 
Distribution; Brazil, Venezuela, Guadeloupe. 

Bazzania Schwaneckeana (Hampe. & Gottsche) Trevis., Mern. r. 
1 st Lomb III. 4:414. 1877. On living trees and on logs. Matrullas, 

^t. RomD._ Torito, Canovanas, 193/, 

?«rw (W; Jwa, 1937, Pag* 33* (P-); withon, 

definite date locality or number, Schwanecke, distributed m G. R. 
Hep. Eur. 608, as Mastigohrytm; without definite date or locality, 

^ijYtt&YiJhS i2 m • • 

Distribution: Martinique, Guadeloupe, Dominica. 

B\zzania STOLONiFER-v (Sw.) Trcvis., Mem. r. 1 st. Lomb. 

415. 1877. W-lthout definite date, locality or number, Schvantxle, 

as Mastigobryum. 

DisTRiBtmoN: Jamaica. 

Bazzania variabilis (Hampe. & Gottsche) Steph., Hedwigia 27: 
279. 1888. Without definite date, locality or number, Schwanecke, 

as Mastigobryum. ^ . 

Distribution: Guadeloupe, Martinique. 

BAZZ.ANIA VINCENTIANA (Lchm. & Lindcnb.) Trevis., Mem. r. 1st. 
Lomb III. 4: 414. 1877. On living trees. El Vunque, 1902, Ewn. 
110 (Y ); Sierra de Luquillo, 1912, Bro.Hioram 403 (V.); Mte. Torito. 
Canfivanas, 1937, Pagdn 382a (P.); El Yunque,^ 1937, Pagan ooOa 

(P.); without definite date or locality, StRtems 10. q. 

Distribittion: Mexico, Brazil, Venezuela, Guiana, Cuba, St. Kitts, 

St. Vincent, Dominica, Guadeloupe, Martinique, 

Bazzania Wrightii (Gottsche) Steph., Hedwigia 27: 279. 1888. 
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Sierra cle Luquillo, 1885, Sintenis 11-33 (N.); Adjuntas, 1886, Sintenis 
11-02 (N.). 

DiSTRiBUTioiN^: Cuba. 

Lepidozia capillaris (Sw.) Lindenb., G.L.N. Syn. Hep. 212. 
1845. On bark and on soil. East slope of the Luquillo Mts., 1900, 
IlelJrr US2, 4-638 (Y.); El Yunque, 1902, Emns 112 (Y.); Adjuntas- 
Jayuya Road, 1937, Fagdn lS6h (P.); El Yunque, 1937, Pagan 478, 
537, mo Ip.), 

Distribution: Jamaica. 

Lepidozia commutata Steph., Hedwigia 27 : 293. 1888. On living 
trees. El Yunque, 1900, Ermis 18 (Y.); El Yunque, 1902, Emns 88 
(Y4 ; Sierra de Luquillo, 1912, Bro. Iliomm 396 {Y.); Mte. El Duqiie, 
Sierra de Naguabo, 1914, Shafer 3066, 3725h (Y.)j Sierra de Naguabo, 
1914, Johnston & SteT^enson 1554 P-P-j 1555 p.p. (Y .) ; LI Y unque, 1937, 
Pagan 551 (P.). 

Distribution: British Guiana, West Indies. 

Micropterygium exalatum Steph., Spec. Hep. 3: 547. 1909. 

On stunted trees and on decayed wood. El Y'unque, 1900, Evans 50 
{Y.) ; El Y^unque, 1902, Evans 53a (Y.) ; Mte. Torito, Canovanas, 1937, 
Pagdn 372 (P.). 

Distribution: Dominica. 

Micropterygium portoricense Steph., Hedwigia 27: 294. pi. 
13, f. 29 & 30. 1888. On logs. El Yunque, 1900, Evans 9 (Y.); El 
Y'unque, 1902, Evans 53, 115 (Y.); Rio Icaco and adjacent hills, 
Sierra de Naguabo, 1914, Shafer 3751, 3775 p.p., 3776 p.p. (Y,); El 
YYinque, 1937, Pagdn 166, 384, 516 (P.); without definite date, locality 
or number, Sehtvanecke, as M. cymhifolinm N.L.G. 

Distribution: Dominica. 

Telaranea nematodes (Gottsche) M. A. Howe, Bull. Torr. Bot. 
Club 29:284. 1902. On moist soil. El Yunque, 1902, Evans 16 (Y.) ; 
Alto de la Bandera, near Adjuntas, 1913, Britton & Marble 2176 (Y3); 
Laguna Tortuguero, 1924, Britton & Britton 7958 (Ya); Bo. Cialitos, 
Jayuya, 1937, Pagdn 334 (P.); Cerro de Punta, Jayuya, 1937, Pagdn 
So)] (P.). 

Distribution: Southern Africa, Southern United States, South 
America, Cuba, Bermuda. 

Calypogeiaceae 

Calypogeia Miquelii Mont., G.L.N. Syn. Hep. 200. 1845. With- 
out definite date, locality or number, 

Distribution: Tropical America. 

Calypogeia portoricensis (Steph.) Evans, The Bryologist 10; 
30. 1907. On rotten logs in moist forest. El Y'^unque, 1902, Evans 
154 (Y.); Bo. de Maizales, Sierra de Naguabo, 1914, Britton & Cowell 
3101, 3102 (Y.); Mte. Cerrote, near Adjuntas, 1915, N. L. Britton & 
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.S'. Brown 54-69 (Y.); Indiera Fna, near Maricao, 1915, N. L. Britton, 
J. F. Cowell & S, Brown 4404 (Y.); mountain between Guayama and 
Cayey, 1922, Britton, Britton & M. S. Brown 6585 (Y.); Mte. Cerrote, 
near Ad juntas, 1937, Fagan 101 (P.); Ei Yunque, 1937, Pagan 158 
(P.); without definite date or locality, Sinterm 58. 

Distribution: Jamaica, St, Vincent, Dominica. 

Calypogeia Sullivantii Aust., Hep, Bor.-Amer. 74b. 1873. On 
wet banks and on rocks. Vicinity of Fajardo, 1899, IlelleT 997a (Y.); 
El Yunque, 1902, Emns 11 4 (Y.); vicinity of Mayagiiez, 1906, Britton 
& MaMe 531 (Y., N.); La Juanita, near Las Marias, 1915, E. G. 
Britton 3981 (Y.). 

Distribution: xAlabania, New Jersey, Massachusetts, Rhode 
Island, Connecticut, North Carolina, Arkansas. 

Calypogeia Trichomanis (L.) Corda, Opiz Beitr. zur Naturg. 653. 
1829. On logs and on wet soil. Without definite date, locality or 
number, Schwanecke. 

Distribution: Europe, Siberia, Japan, North America. 

Ptilidiaceae 

Herberta juniperina^ (Sw.) Trevis., Mem. r. 1st. Lomb. HI. 4: 
397. 1877. On living trees and on rocks. Sierra de Luquillo, 1885, 
Sintenis 30 (Y,); El Yunque, 1902, Evans 52 (Y.); Mte. Torrecilla, 
1911, Bro. Hioram 2 (Y.); Rio de Maricao, 1913, E. G. Britton 2500 
(Y.); Rio Icaco and adjacent hills, Sierra de Naguabo, 1914, Shafer 
3062, 3712a, 3733, 3748 (Y.); El Yunque, 1937, Pagdn 472, 475, 538 

Distribution: Jamaica, Dominica, St. Vincent. 

IsoTACHis erythrorhiza (Lehm. & Lindenb.) Steph., Spec. Hep. 
3: 664. 1909. On rocks. Adjuntas-Jayuya Road, Pagan 134, 
135, 136 (P.) ; El Yunque, 1937, Pagdn 547 (P.). ^ 

Distribution: Dominica, Guadeloupe, Martinique. 

Trichocolea flaccida Spruce, Trans. & Proc. Edinb. Bot. Soc. 
15 : 349. 1885. On old logs. Without definite date or locality, Sintenis 
86, 95, under the name of Leiomitra. 

Distribution: Peru, Dominica. 

Trichocolea tomentosa (Sw.) Gottsche, in G. & R. Hep. Eiir. 
exsicc. No. 272. On living trees. Mte. Torito, Canovanas, 1937, 
Pagdn 265 (P.); Santa Rosa near Los Picachos, Jayuya, 1937, 

332 (P.); Mte. Guilarte, Adjuntas, 1937, Pagdn 434(^ (?•)>' El Yunque, 

< Two other species of Herberta under the name of Schisrna angustifolium Steph. and 
S. lacerifolium Steph. have been reported from the Island by Stephani in his Spec. 
Hep. vol. 4, pages 17 and 10 respectively. The writer has examined material of S. 
lacerifolium from the Parlow Herbarium and he would refer tMs to Herberta juniperina 
(Sw.) Trevis. No material of S. angustifolium has been available. Both species are 
excluded from the list. 
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1937, Pagan 512, 528, 583 (P.); without definite date or locality, 

Schivanecke, as T. iomenlalla • • 

D 18 TKTBXTTION : Ecuador, Jamaica, St. Vincent, Dominica. 

SCAPANIACEAE 

SctP^vNiA poRTORiCENSis Hampc. & Gottsche, Linnaea 26: 342. 
1852 bn trees and on rocks. Mte. El Duqiie, Sierra de Naguabo, 
1914 JoImsto?i & Steve?ison 1554, 1619 (Y.); Mte. Torito, Canovanas, 
1937, Fagan 382 (P.); El Yunque, 1937, Pagan 519 (P.); without 
definite date or locality, Sintcnis 29, h irst collected by Schwanc^cLe. 

Distribution I Colombia, Ecuador, Brazil, Bolivia, Cuba, Jamaica. 

Radulaceae 

Radula caldana Agnstr., Ofversigt. af Kongl. Vetensk.-Akad. 
Forhandl. 1876^* 81. 1876. On rotten log. Maricao, 1937, R. H. 
Moore 8 (2.). 

Distribution; Brazil. 

Radula dominicensis Steph., Spec. Hep. 6: 507. 1924. On bark. 
El Amnque. 1902, Emns 105 (Y.); Mte. Torito, Canovanas, 1937, 
Pagan 294 (P-); El Yunque, 1937, Pagan 555 (P.). 

Distribution: Dominica. 

Radula Evansii Castle, Ann. Bryologici 11: 37.^ 1938. On the 
upper surface of the leaves of palms. Without definite date, locality 
or number, Sintenis, as R. Greinlleana Tayl. 

Distribution: Dominica. 

Radula flaccida Lindenb. & Gottsche, G.L.N. Syn. Hep. 726. 
1847. Scattered or in depressed mats, closely appressed to the upper 
surface of the living leaves of trees, shrubs and herbs. Vicinity of 
Santurce, 1899, Heller 462 (Y.); Mayagiiez, 1900, Heller, without 7mm- 
her (Y.) ; vicinity of Cayey, 1900, Emns, wiihout 7inmher (Y.); El Yun- 
que, 1902, Emns 6 (Y.); near Utuado, 1906, IP. M. Wheeler 992, 1288 
(N.); without definite locality, 1916, 11. II. WhefzeJ, as R. Gtemlleana 
Tayl. in Herb. A. le Roy Andrews; without definite date or locality, 
Sintenis 135. 

Distribution: Dade County, Florida, West Indies, Mexico, 
Central America, northern South America, St. Thomas and Principe 
Islands, Central Continental Africa, Comora Islands. 

Radula Kegelii Gottsche, Hedwigia 23; 152. 1884. Without 

definite date or locality, 4^. 

Distribution: Brazil, Surinam. 

Radula Korthalsii Steph., Hedwigia 23: 133. 1884. Adjuntas, 
1886, Sintenis 55 (Y.); Bo. de Maizales, Sierra de Naguabo, 1914, 
N. L. Britto7i & J. F. Cowell 3104 (Y.); Sierra de Naguabo, summit of 
Loma la Mina, 1914, Shafer 386Sb (Y.) ; Valley of Toro Negro, north 
of Villalba, 1923, Britton, Britton & Horne 7488 (Y.). 

Distribution; Tropical America. 
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Mte. Torito, Canovanas, 193/, Pagan 280 (P.j. 

Distkibution: Panama, Guatemala. 

_ Radula fallens Mayagiie^ 

N^L BrittoT& W E. Hess 27S1 (Y.); Rio Prieto and adjacent 
hSs’leril Naguabo, 1915, Shafer 3287a f-) 5 ^imty of Ala de 
fa KeSra^bove vllalba, 1922, & SM 6^g(Y.), 

mountain between Guayama and Cayej, 192 , ..tt.,’, i, „ iqoq 

7 S Brown 6611 (Y.); Valley of Toro Negro, north oi Villalba, 1923 

rise (Y.); M«. 

S’»T)'sInS'La, near to Pic^ 

327 (P.) ; Mte. Guilarte, Adjuntas, 1937 , Pagan ^^0 (P.) , . 8 

^°b^TEiBTJTi 0 N:'^Sel/if^^^^^ in tropical America, especially 
in the West Indies. 

Radula POETOKicENSis Steph., Hedwigia 27: 298.^ 

trunks. Without definite date or locality, Sintems / o.the 

Disteibution: Jamaica, Santo Domingo, Guadeloupe, St. \incent. 

Radula eecubans Tayl., Lond. Jour. Bot. 5 : 376. 1846. Utuado, 

1887, Sintervis E-129 (N.)* . . , ^ i 

Distribution: Brazil, British Guiana, \enezuela. 

Radula SUBSIMPLEX Steph., Hedwigia 23: 130. 1884. On trees. 

Bertero in Herb. Jack; Konstanz. 

Disteibution: Guadeloupe, Dominica. 

Radula sueinamensis Steph^, Hedwigia 23: 136. 1884. Near 

Adjuntas, 1886, SzwfeMS H-77 (Ap. ... 

Distribution: Tropical and subtropical America. 

Radula tectiloba Steph., Hedwigia 27: 298. pi IS, f. 39, 

On bark. Without definite date or locality, Sintems 6o, the type (1 .j, 
Hato Arriba, near Arecibo, 1914, E. G, Britton 20240 (1 
Distribution: Cuba, Dominica. 

PORELLACEAE 

PoRELLA Sw^artziana (Web.) Trevis., Mein.^r. 1st. Lomb. IID 4. 
407. 1877. Under rocks. Barranquitas, 1885, Smtems 

Mte. Torrecilia, 1911, Bro, Hioram 168 (Y.). _ 

Distribution: Louisiana, Mexico, Panama, West indies. 

Lejeuneaceae 

Anoplolejeunea conferta (Meissn.) Evans, Bull. Torr. 

Club 35 : 175. pi 8, f, 9-23. 1908. On trees. Without definite locality , 
Sintenis 100: 
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Dlstribution: Jamaica, Trinidad, Mexico, Brazil, Venezuela, 
Colombia, Peru. 

Aphanolejeunea crenata Evans, Bull. Ton*. Bot. Club 38: 276. 
pL 12. j\ 11-16. 1911. On living leaves. El Yunqiie, 1900, Evans 
Sfj p.p. (Y.). 

Distribution: Known only from Puerto Rico. 

xVpjiANOLEjEUNEA EXiGUA Evans, Bull. Ton*. Bot. Club 38: 273' 
2 )L 12. f. 4~10. 1911. On living leaves. El Yunque, 1900, Evans 21 
p.p. (Y.). 

Disteibution: Known only from Puerto Rico. 

Aphanolejeunea .sicaefolia (Gottsche) Evans, Bull. Torr. Bot. 
Club 38: 277. pi. 12, f. 17-26. 1911. On leaves and logs. Without 
definite date or locality, Sintenis 4; north slope of the Luquillo Mts., 
1899, Heller 4647 p.p. (Y.); El Yunque, 1902, Evans 13 (Y.). 
Distribution: Cuba, Trinidad, Florida. 

Aphanolejeunea Sintenisii Steph., Spec. Hep. 5: 801. 1916. 

On living leaves. Without definite date or locality, Sintenis 136, as 
Cololejeunea. 

Distribution: Known only from Puerto Rico. 

Aechilejeunea viRiDissiMA (Lindenb.) Evans, Bull. Torr. Bot 
Club 36: 169. pi. 8, f. 1-8. 1908. On bark and on logs. El Yunque, 
1902, Evans 140 (Y.). 

Distribution : Venezuela, Bahama Islands, Jamaica. 

Beachiolejeunea b.ahamensis Evans, Bull. Torr. Bot. Club 36: 
383. pi. 28, /. I-I 4 , 1908. On bark, on limestone and on trees. 
Mona Island, 1914, N. L. Britton, J. F. Coivell & IF. E. Hess 1798 

Distribution: Cuba, Bahama Islands, Florida. 

Brachiolejeunea insularis Evans, Bull. Torr. Bot. Club 36: 
159. pi. 6, f. 1-22. 1908. On trees, on logs and on rocks. Near 
Mayagiiez, 1900, Heller 446Sa (Y.); near Cayev, 1900, Evans 97 (Y.) 
the type; Mt. Morales, Utuado, 1906, Hmce 465 (Y.); Cerro Ventana, 

^ leques, 1914, Shafer 2989b (Y.). 

Distribution: Cuba, Jamaica. 

Bryopteris PILICINA (Sw.)_ Nees, G.L.N. Syn. Hep. 284. 1845. 
vvRhout definite date or locality, Sintenis 1, reported by Stephani. 

Distribution: Mexico, Brazil, Colombia, Costa Rica, Tahiti, 
Jamaica, Guadeloupe. 

Bryopteris fruticulosa Tayl., Lond. Jour. Bot. 6: 382. 1846 
On trees and on rocks. Rfo de Maricao, 1913, E. G. Britton 2491 
(Y.); Maricao, 1921, Pagdn 221, 2SO, 250 (P.). 

Distribution: Widely distributed in tropical America. 
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Caudalejeunea Lehmanniana (Gottsche) Evans, Bull, Torr. Bot. 
Club 34: 554. pi S3, f. 1-1 S, 1908. On twigs and on living leaves. 
Santurce, 1899, //e//cr 55^ (Y.). 

Distribution : Florida, Mexico, Brazil, Costa Rica, Cuba, Bahama 
Islands. 

Ceratolejeunea brevinervis (Spruce) Evans, Bull. Torr. Bot. 
Club 32: 282. 1905. On bark, on rotten logs and on wet rocks. 

North slope of the Luquillo Mts., 1899, Heller 1131 p.p., 4712 p.p. 
(Y.) ; Rio de Maricao, 1913, E, G. Britton 2677^ (Y.). 

Distribution: Jamaica, Guadeloupe, Dominica. 

Ceratolejeunea integrifolia Evans, Bull. Torr. Bot, Club 38: 
213. pi 9, /. 1S~19. 1911. On bark. Vicinity of Fajardo, 1913, 
Shafer 1724 (Y.). 

Distribution: Florida, Bahama Islands, Cuba, 

Ceratolejeunea patentissima (Hampe. & Gottsche) Evans, 
Bull. Torr. Bot. Club 32: 286. pi 20, /. 19-26. 1905. Without 
definite date, locality or number, Schwancclce. 

Distribution: Cuba. 

Ceratolejeunea portoricensis (Hampe. & Gottsche) Evans, 
Bull.Torr. Bot. Ciub34:15. pi 2, f. 13-22. 1907. On twigs. With- 
out definite date or locality, Schwanecke 126. 

Distribution: Reported by Spruce from either Dominica or St. 
Vincent. 

Ceratolejeunea Schwaneckei Steph., Hedwigia 34: 237. 1895. 
On bark of trees or on logs, rarely on rocks or on living leaves. With- 
out definite date, locality or number, Schwanecke, listed as Lejeunea 
ceratafitha N. & M.; El Yunque, 1902, Evans 26, 32, 71, 81, 118, 146, 
147, 159, 189 (Y.); north slope of the Luquillo Mts,, 1899, Heller 5 
(Y.); Mt. Morales, Utuado, 1906, Howe 1107, 1108 (Y.); Mte. El 
Duque, Sierra de Naguabo, 1914, Shafer 3072 (Y.); Rio Prieto and 
adjacent hills, Sierra de Naguabo, Shafer 3706 (Y.); mountain be- 
tween Guayama and Cayey, 1922, Britton, Britton & M. S. Brown 
6698, 6607, 6608 (Y.); Cerro de Las Pinas, near Las Cruces, 1922, 
N. L. Britton, J. Matz <& C. E. Chardmi 6910 (Y.); Catalina-Yunque 
trail, Luquillo Mts., 1923, E. G. Britton 7732, 7738, 7743 (Y.); Mte. 
Cerrote, near Adjuntas, 1937, Pagan 77 p.p. (P.); Santa Rosa near 
Los Picachos, Jayuya, 1937, Pagan 317 p.p. (P.); El Yunque, 1937, 
Pagan 160 {P.). 

Distribution: Guadeloupe. 

Ceratolejeunea Sintenisii Steph., Hedwigia 34: 237. 1895. 

On living trees. Near Yabucoa, without date, Smtenis 125; north 
slope of the Luquillo Mts., 1900, lieller 4722, 4723 41724, (Y.); Mte. 
Guilarte, Adjuntas, 1937, Pa^d'R (P.). 

Distribution: Martinique. 


The Bryologist 


[April 


.. 

Ceratolejeunea spinosa (Gottsche) Stepli., Hedwigia 34: 238. 
1895. On the bark of trees or on prostrate logs, more rarely on living 
leaves. El Yimque, 1900, Evans 4^ (Y.); El Ynnqiie, 1902, Evans 61, 
74, 97, 101, 167 (Y.); Catalina-Yunque trail, Luquillo Mts., 1923, 
E. 0. Britton 7735, 7736 (Y.); El Yiinque, 1937, Pagan 533 (P.); 
collected by Smtenis 34, 35, 

Distribution: St. Kitts, Guadeloupe, Dominica, Martinique, St. 
Vincent. 

Ceratolejeunea valida Evans, Bull. Ton*. Bot. Club 32: 280. 
pL 19, f. 13-20, 1905. On bushes. El Yunque, 1902, Evans 91 (Y.). 

Distribution: Known only from Puerto Rico. 

Ceratolejeunea variabilis (Lindenb.) Schiffn., in Engler & 
Prantl, Natiir. Pflanzenfam. P: 125. 1893. On bark of trees, on 

rotten logs, on living leaves and on rocks. Without definite dates, 
localities or numbers, SehwanccJce, Smtenis; vicinity of Utuado, 1906, 
II owe, Britton & Cowell 869 (Y.). 

Distribution: St. Kitts, Dominica, Martinique, St. Vincent, 
Brazil. 

Cheilolejeunea decidua (Spruce) Evans, Bull. Torr. Bot. Club 
32:188. 1905. On a log. El Yunque, 1902, Eivmi' / 67 (Y.). 

Distribution: Florida, Cuba, Brazil. 

Cheilolejeunea jamaicensis Steph., Hedwigia 34: 241. 1895. 

On living trees. Cerro de Punta, Jayuya, 1937, Pagdn 357 (P.). 

I Distribution : 3 amaica. 

CoLOLEjEUNEA DiAPHANA Evans, Bull. Toit. Bot. Club 32: 184. 
pi. 5, f. 9-14- 1905. On leaves of trees. Three miles east of Santurce, 
ISml Eeller 464 (Y.).^ 

Distribution: Florida. 

CoLOLEJEUNEA MYRiocARPA (Nees & Moiit.) Evaiis, Bull. Toit. 
Bot. Club 38: 256. 1911. On bark of trees and on stones. Vicinity 
of Cayey, 1900, Evans SI, 101 (Y.); Desecheo Island, 1914, xV. L, 
BriUo7i,J,F. Cowell & W,E. Hess 1610 (Y,), 

Distribution: Mexico, Cuba, Jamaica, St. John, St. Vincent. 

CoLURA TORTIFOLIA (Mont.) Steph., Spec. Hep. 5: 934. 1916. 

Thirteen kilometers north of Cayey on the Military Road, 1901, 
Underwood & Griggs 277 p.p. (Y,). 

Distribution: French Guiana, Ecuador, Cuba. 

Cyclolejeunea accedens (Gottsche) Evans, Bull Torr. Bot. 
Club 31: 201. pi. 9, f, 17-23, 1904. On living leaves. El Yunque, 
1900, Evans 21 p.p. (Y.); Sierra de Naguabo, 1914, Shafer 2249 (Y.); 
also collected by Sehmnecke. 

Distribution: Peru, Bolivia, St. Kitts, Dominica, St. Vincent. 

5 The material upon wliich this record is based is too poorly developed for positive 
determination. See Evans, Bull. Torr. Bot. Club 38 : 259 . 1911 . 
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Cyclolejeunba angulistipa (Steph.) Evans, Bull. Torr. Bot. 
Club 31: 203. pi. 10, f. 1-17. 1904. On bark of trees and on logs. 
North slope of the Luquillo Mts., 1899, Heller 4716, 4738, 4U3 p.p. 
(Y )■ Mte. Torrecilla, 1915, N. L. Britton, J. t. Cowell & »S. Brown 

6551 (Yl). ... 

Distribution: Jamaica, Martinique. 

Cyclolejeunea chitonia (Tayl.) Evans, Bull. Torr. Bot. Club 31 : 
194. pi. 8 f. 16-23. 1904. On bark of trees, more rarely on logs. 
North slope of the Luquillo Mts., 1899, Heller 1133, 4736 p.p. (Y-); 
El Yunque, 1902, Evans 28, 75, 82, 160 (Y.); Sierra de Naguabo, 1914, 
Y. L, Britm & J. F, Cowell BIOS (Y.); Catalina-Yunque trail, Lu- 
quillo Mts., 1923, E. G. Britton 7 7 SI (Y-)* • • t 

Distribution: British Guiana, St. Vincent, Martinique, Jamaica, 

Grenada. 

Cyclolejeunea convexistipa (Lehm. & Lindenb.) Evans, Bull 
Torr. Bot. Club 31: 198. pi 9,f, 1-16. 1904. On living leaves, on 
the bark of trees and on rotten logs. North slope of the Luquillo Mts., 
1899, HeUer 1147 (Y.); east of Santurce, 1900, Heller 4326, 4629 
El Yunque, 1902, Evans 7, 12, 18, 19, 22, SI, ISS, 142, 162, 19S yi 
vicinity of Mayagliez, 1906, Britton & Marble 1460 (Y.); Rio de 
Maricao, 1913, Britton & Marble 2680 (Y.); Maricao to Mte. Alegrillo, 

1913, Britton & Marble 2627 (Y.); Sierra de Naguabo, 1914, Shaker 
S710 (Y.); Mte. El Duque, Sierra de Naguabo, 1914, Johnston & 
Stevenson 1626 (Y.); Mte. Cerrote, near Adjuntas, 1915, N. L. Brit- 
ton & S. Brown 5459 (Y.); Rio de Maricao, 1915, Y. L. Britton & 
J. F. Cowell 4242 (Y.) ; mountain between Guayama and Cayey, 1922, 
BriUon, Britton & M. S. Brown 6605 (Y.); Mte. Torito, Canovanas, 
1937, Pagdn 27S p.p. (P.); El Yunque, 1937, Pagan 5SSc (P,); first 
collected by Schwanecke, and later by Sintenis 4, 97 . 

Distribution: Widely distributed in the American Tropics. 
Cyrtolejeunea holostipa (Spruce) Evans, Bull. Torr. Bot. Club 
30: 553. pi 21, /. 10~2S. 1903. On bark of trees, rarely on living 
leaves. El Yunque, 1902, Evans 32 p.p., 46 P-P-^ (Y.). 

Distribution: Brazil, Venezuela, Cuba, St, Vincent. 
Cystolejeunea lineata (Lehm. & Lindenb.) Evans, Bull. Torr. 
Bot. Club 33: 17. pi S. f. 1-19. 1906. On trees. ^Without definite 
dates, localities or numbers, Schwanecke, Sinteivis; El Yunque, 1900, 
Evans S8b (Y.) ; El Yunque, 1902, Evaji^ 62, 99 (Y.) ; Sierra de Lu- 
quillo, 1912, Bro. Hioram 397, 4IS (Y.); Mte. El Duque, Sierra de 
Naguabo, 1914, Johnston & Stevenson 1555 (Y.); Sierra de Naguabo, 

1914, Shafer 807 lb (Y.); Catalina-Yunque trail, Luquillo Mts., 1923, 
E. 0. BriUon 7722, 7749 (Y.); Mte. Torito, Canovanas, V9KI , Pagan 
377 p.p. (P.) ; El Yunque, 1937, Pagan 506, 520 (P.). 

Distribution: St. Kitts, Guadeloupe, St. Vincent, Dominica. 
Diplasiolejeunea brachyclada Evans, Bull. Torr, Bot. Club 
39: 216. pi 16, f. 10-18. 1912. On the bark of trees. El Yunque, 
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Drepanolejeunea bispinulosa Evans, Bull. Torr. Bot. Club 
30; 32. pi. 4, f. 1-7. 1903. On rotten wood. North slope of the 
Luquillo Mts., 1900, Heller 474^ P-P^ (Y.). 

Distribution: Known only from Puerto Ilico. 


1902. Er.a>is U, 1^7 p.p. (Y.); Mte. Cerrote, near Adjuntas, 1915, 
A'. L. Britton & S. Brown 545‘2 (Y.). 

Distribution: Jamaica. 

Diplasiolejeunea pelluctda (Meissn.) Schiffn., in Engler & 

Prantl, Natiir. Pflanzenfam. P: 121. 1893. On living trees. With- 
out definite date, locality or number, Sckwanccke; near Adjuntas, 
1886, Sinimis MU (Y.); El Yunque, 1902, Evans 10, fO p p 127 
v.v. (Y.); Loma la Mina, Sierra de Naguabo, 1914, Shaker 3261 (\.); 
Candelaria, near Bayamon, 1914, E. G. Britton 1520 p-'.)- 
Distribution; Cuba, Jamaica, Costa Rica, French Oiiiana, Brazil, 
East Indies, New Caledonia. 

Diplasiolejeunea pellucida var. malleiformis Evans, Bull. 
Torr. Bot. Club 39: 216: /. 1- 1912. On leaves, rarely on bark. El 
Yunque, 1902, Evans 10, 120 p.p., 127 p.pMY.). 

Distribution: Jamaica, Dominica, St. Vincent. 

Diplasiolejeunea Rudolphiana Steph., Hedwigia 35; 79. 1896. 

On the bark of trees. Vicinity of Cayey, 1900, Evans 102 (A.); 
vicinity of Martin Pena, Rio Piedras, 1923, Britton & Britton 7100 
(Y.). 

Distribution: Florida, Bahama Islands, Cuba, Haiti, Jamaica, 
Guiana, Brazil. 

Diplasiolejeunea unidentata (Lehm. & Lindenb.) Schiffn., 
Bot Jahrb. 23: 583. 1897. On bark, rarely on leaves. El Yunque, 
190^ Evans 2, 120 p.p., 127 p.p., 14o (Y.). 

Distribution: Jamaica, Dominica, Martinique, St. Vincent 

Drepanolejeunea Araucariae Steph., Hedwigia 35: SO. 1896. 
On living leaves. El Yunque, 1902, Evans 36, 197 (A.). 
Distribution: Brazil. 

Drepanolejeunea bidens (Steph.) Evans, Bull.^ Torr. Bot. Club 
30: 29. pi. S.f. 9-17. 1903. On rotten wood. North slope of the 
Luquilio Mts., *1899, Heller 1139 (Y.); El A'unqiie, 1902, Evans 4, 15, 
196 (Y.); Mte. Torrecilla, 1915, N. L. Britton, J. F. Cornell & 8. 
5678 (Y.). 

Distribution: Peru, North Carolina, Tennessee. 

Drepanolejeunea biocellata Evans, Bull. Torr. Bot. Club 30: 

. pi. l,f. 1-9. 1903. On living leaves and on logs. El AAinqiie, 
1900, 23 (Y.); El ATinque, 1902, Evans SB p.p. {Y.); Rfo de 

Maricao, 1914, N. L. Britton & J. F. Cowell 4256 (Y.). 

Distribution: Known only from Puerto Rico. No. 23 is the type. 
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^’^DisTRiBTJTiON: Known only from Puerto Rico. . 

Drep^nolejeunea critcianeela (Tayl ) Evans, 

Club 30^33. .pi. 4, f. 8-17 im. On hvmg leaves. El lunque, 

1900, Evans # p-p., 43 P-P- ■)■ 

Distribution: British Guiana, Brazil. u on- 

~ Dihtwbution; Known only from Brazil. 

.»c„oa„ (M.i.m) S*an..__^n Jon Jr 

Prantl, Natiir. Pflanzenfam. . ’/«) /-v v FI Yunoue 1902, Eimis 

Yunque, 1900, Evans 13, 21b 40, 41_, 4f 0;)> ’ 

1 1 ^' (Y • PI Yiinaue 1937, Paqan o3ob, oS4, ooJci (.r 
ii/ (i.j, lunqut, PiVd and several other localities 

Distribution: \\est Indies, Costa Kica r ]t)v 

in tropical and subtropical America; first collected in Pueito Rico by 

Schwanecke. ^ 

DREPANOLEJEUNEA INFUNDIBULATA -piyy 

Bolc'ub30:35. flSJ.l-U. im On l.vmg leaves. El Ynnque, 

1900, Evans 21 p-p., 21a, 22, 2d p.p. (Y.). 

Distribution: Andes. _ 

DREPANOLEJEUNEA PINNATILOBA ^13 f" Q ^bIu- 

23:591. 1897. On shaded banks. Rio de Mai icao, 1913, 

ion 2508 {Y.). 

Distribution: Cuba. o - a 

DREPANOLEJEUNEA SUBULATA Steph., Hedwigia 35 : 83. 189b On 

the” rk of W mixed with other hgrat.cs. stope 

ricfnity of “a * la Kedra. above Villalba 1923, Bnlim, JfnSo. d.' 

Horne 7498 (Y.); first collected by Schwmiccke. 

Distribution: Known only from Puerto Rico. 

Euosmolejeunea clausa (Nees & Mont.) Evans, 

11: 69. 1908. On trees, rotten logs and on rocks. Three ““es east 
of Santurce, 1899, Heller 461 (Y.); north side d the LuquiUo Mts , 
1899 Heller 4325, 4S61a (Y.); El Yunque, 1902, Etows 1 y), Mt. 
Mmales Utuado, 1906, Howe 411 (Y.); between Coamo and Caguas, 
i906 R in A Marble {wUhout number) (Y.); vicinity of Mayaguez, 
1913, Britton & Marble 634 (Y ); between Maricao and Mte. Alegrdb, 
1913 E. G. Britton 2687 (Y.); Rfo de Maricao, 1913, E. G. 

2681 (Y.); Cerro Ventana, Vieques, 1914, Shafer_2989c (Y.); 
dlltuado, 1915. E- G. Britton 5164 {Y.) ; 'La. Juanita,, near Las Marias, 
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1015, E. G. Britton- 3976 (Y.); La Chiquita, near Marieao, 1915, 
Brimn & Cowell 4293 (Y.); Indiera Fn'a, near Marieao, 1915, Britton, 
Cowell & S. Brown 4432 (Y.) ; mountain between Guayama and Cayey, 
1922, Britton, Britton & Earle 6470 (Y.); Marieao, 1937, Pagdn 234, 
253 (P.): Laguna San Jos4 near Rio Piedras, 1937, Fagan 419, 420 
(P.). 

DiiSTEiBtJTioN : Widely distributed in tropieal and subtropical 
America. 

Etiosmolejeunea dueiuscula (Nees) Evans, Mem. Torr. Bot. 
Club 8: 135. pi 18, f. 12-23. 1902. On trees, and on logs; often 
growing with mosses and other hepatics. North slope of the Luquillo 
Mts., 1899, Heller 4-649, 4755 (Y.); Mt. Morales, Utuado, 1906, Howe 
1126 (Y.); between Arecibo and Utuado, 1906, Britton Cowell 37/ 
(Y.); Rio de Marieao, 1915, Britto/i & Cowell 4253 (Y.); Cerro de Las 
Pinas, near Las Cruces, 1922, N. L. Britton, J. Mats & C. E. Chardon 
6012 (Y.); without definite date or locality, Sinfenis 52, 53. 

Disteibdtion: Southern United States, tropical America. 

Euosmolejeunea teifaeia (Nees) Schiffn., in Engler & Prantl, 
Natur. Pflanzenfam. U: 124. 1893. On bark of trees, on logs and on 
rocks. North slope of the Luquillo Mts., without date, Heller 4719 
p.p., 4721 p.p. (Y.); El Yunque, 1902, Emns 27, 33 (Y.); mountain 
between Guayama and Cayey, 1922, Britton, Britton & Earle 6471 
(Y.); Sierra de Yabucoa, 1922, same collectors 6320 (Y.); Marieao, 
1937, Pagdn 222 (P.); Mte. Guilarte, 1937, Pagan 432 (P.); near 
Marieao,' 1937, R. H. Moore 17 p.p. (P.); first collected on the Island 
by Sckivaneeke. 

Distribution: Widely distributed in tropical regions throughout 
the world. 

Harpalejeunea heterodonta Evans, Bull, Torr. Bot. Club 30; 
551. pL 1-9. 1903. On living leaves. El Yunque, 1900, Evans 
20 p.p., 160 p.p. (Y.). 

Distribution : Known only from Puerto Rico. 

Harpalejeunea subacuta Evans, Bull. Torr. Bot. Club 30: 547* 
pi 20, f. 1-11. 1903. On bark of trees. North slope of the Luquillo 
Mts., 1899, Heller 1141 (Y.), the Luquillo Mts., 1900, Heller 
4708, 4719 p.p., 4721 p.p., 47Sla, 4738 (Y.); El Yunque, 1902, Evans 
3, 149 (Y.); Mt. Morales, Utuado, 1906, Hotve II40 (Y.); originally 
collected by 

Distribution: Known only from Puerto Rico. 

Harpalejeunea uncinata Steph., Hedwigia 35: 97. 1896. On 

bark of trees and on living leaves. North slope of the Luquillo Mts., 
1900, Heller 4763 (Y.) ; El Yunque, 1937, Pagdn 533a (P.). 

Distribution : Cuba, Santo Domingo, Trinidad . 

(To he continued) 
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Makgaket Fulfoed 
t n TT.-,t,=.v«iiNinno'en iiber die Svhagnum-Arten der Gruppe 

Auftretens in Schweden. Arkiv. Bot. 29A. 1 /7. 

ANoSi A^^R Notes on the Warnstorf Sphagnum-HeThsxrmm I. 

DAvitr hSe^ B ui^s^'^'Life and work of Cyrus Guernsey Pringle. 

Dixo^!"h. Ann Bryol. 9: 1-2. 

DixoNf H. N. On a collection of mosses from Laos. Ann. Bryol. 

Dixon, *H. N. Bryophyta nova. 26. Cahjmpercs Carrh Dix. sp. nov. 

Dlxot“H**N°'' Bryophyta no™. 27. P^MMidiimn dkmtieum 

D.2o“"a'r%ry:phyta}.vl.28;^ 

D.xon:^“'l;yo^;>t op. 

nov Ann. Bryol. 9: 140—141. 1937. , -vt r/ ^ j 

Dixon H N. and E. B. Baeteam. S. Berggren s New Zealand 
Mosses Bot. Notiser 1937: 63-84. 7 j^Sr. 1937. . , 

Dope W. und A. Reviews of recent research: 1. Bericht ubei 
einige neuere karyologische Arbeiten an Moosen. Ann. Bryo . 

Haceeup^^O Review: Zur Periodizitat im Laubwechsel der Moose. 
Set.’ Kgl. olnske Vidensk. Selskab, Biol. Meddelelser XI: 9. 
1935 ) Ann. Bryol. 8: 169—172. 14 fig- 1936. • t ttt 

Hoeikawa, Y. Symbolae Florae Bryophytae Onentah-Asiae I ill. 

Bot Mag. [T^yo] 48: 452^62; 599-609; 708-719. 4fig- . 1934. 
Hoeikawa, Y. Symbolae Florae bryophytae Orient^ 

Micronesiae IV-VII. Bot. Mag. [Tokyo] 49 . 49-59 , 211 2.^1, 
588-595;Q71-678. 18 fig. 1935. ^ ^ 

Hoeikawa, Y. Symbolae Florae b^^oP^ytee Onentah^^^^ 

Micronesiae VIII-X. Bot. Mag. [Tokyo] 50: 201-206, 380-385, 

JoNE'tS^W. vegetation of Grimsey, Iceland. Jour. Ecology 

25 : 222-254 . 8 vl. 1 map. 1937. [Includes mosses and liverworts ] 
Kabieesch, W. Studien iiber die ostasiatischen Arten einiger Laub- 
moosfamilien 11. (Rhizogoniaceae, Bartrainiaceae, Aulacomni- 
aceae, Meeseaceae) Hedwigia 77 : 71 136. ^^fifi- 1937. 

Kueita M. Geschlechtschromosomen und Chromosomenzahlen 
bei einigen Laubmoosen. Ztschr. Induktive Abstam. u. Verer- 
bungslehre 74: 24-29. 6' ^£f. 1938. 
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Noguchi, A. Studies on the Japanese mosses of the orders Isokyales 
and Hookeriales II. Jour. Sci. Hiroshima Univ. Sei. B, Div. 2. 
3 : 37-56. 6 fig. 3 pi. 1937. 

v.,^TTf.in \ Contributions to the moss flora of Japan and hormosa 
^ ™hil. Jour. JaV Bot. 13: 86-95; 407-413; 784-794. 10 fi.g. 

rwim/’n I and L E. Andeeson. The vegetation of a barefaced 
if western North Carolina. Ecology 18: 280-292. 1, fig. 

ReiJeS H. Die europaischen HapZc,cW«i»i^\rten mit besonderer 
Beriicksiclitigung ihrer Verwandtschaft. Hedwigia 76. 191 ^98. 

Richaeds, a collection of bryophytes from the Azores. Ann. 

Bryol. 9: 131—138. 1937. *i i *+i + 

Piers G B Some raised bogs of southeastern Alaska with notes on 
to begs .nd m».kege. Amer. Jour. Bot.ny 24; 194-197. 9 A. 

1937. (Bryophytes listed.) _ . , n,r a vr i 

'.iAK-TiEAT K Beobachtungen iiber japamsche Moosflora Al a, b, c. 

Bob Mag. [Syol »; 260-267; 308-313; 370-374. L3U 1936. 
Springer, Eva. Uber apogame (vegetativ entstandene) bpoiogone 
an der bivalenten Basse des Laubmooses 1 hmcim cus^datum. 
Ztschr. Induktive Abstam. u. Vererbungslehre 69: 249-2b2. 

STEEtsf W. C?^ Mosses of the G. Allen Hancock Expedition of ^34, 
collected by Wm. R. Taylor. Univ. So. Cal. Press. Ihe Han- 
tLk Pacific Expeditions SB 1-12. 1 pi. 1936. 

Steere, W. C. Bryoxiphium iwrvmcum, the sword moss as a pre- 
glacial and interglacial Relic. Ecology 18: 34fa-3o8. 7 /ff. 1937. 
Steffen, H. Gedanken zur Entwicklungsgeschichte der arktischen 
Flora. IV. Bot. Centbk, Beihefte. Abt. B. 67 : 367-430. 4 fig- 
1937. 

Theriot, I. Mousses de FEquateur. Rev. Biyol. et Liclieii. 9: 1-36. 
IS fig. 1936. 

Wallace E C. Brvophytes of West Inverness. Jour. Botany 
[London] 75: 352-355. 1937. . . 

Watt, A. S. Studies in the ecology of Breckland 11. On the origin 
and development of blow-outs. Jour. Ecol. 26:91-112. 3 pL 9 fig. 

Weichler, H. Beitrage zur Kenntnis der A^egetationsverhaltnisse 
der Dlinen bei Danzig. Schrift. Naturf.-Ges. Danzig 20 : 49-62. 

7 tab. 1935. „ _ ^ 

Welch, Winona. Studies in Indiana bryophytes. Indiami Acad. 

Sci. Proc. 46:72-78. 1936. ... . . 

Weimaeck, H, Bryologiska undersokningar i iNordligaste Sverige 
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microclimate, evaporation stress, 
and epiphytic mosses 

J. E. PoTZGER 
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that in ravines at Fort Harrison differences in amount of moisture, in 
hark from north and south sides of trees, were almost eliminated. 

Wilson (3) pointed out that mosses are probably very sensitive indi- 
cators of plant climate and so record slight differences in moisWre 
relationships which higher vegetation does not record. In regions 
typified by central Indiana, with moderate humidity and few fogs, 
apparently only optimum moisture conditions can supply sufficient 
water for the support of a fairly well developed corticolous moss 
vegetation. 

Young (4) found, even in a year of abundant rainfall, that the high- 
est percentage of moisture in bark was 18.5 per cent, while Billings 
and Drew (1), working in the Great Smoky mountains, found moisture 
in bare bark ranging from 25.9 to 124.5 percent. ^ These workers re- 
ported a definite succession with decreasing moisture in the bark, 
from the base upward, from mesophytic to xerophytic moss com- 
munities, and they, too, interpret bark moisture as the controlling 
factor in distribution of corticolous bryophytic communities. 

That such microclimatic controls induce very significant differences 
in moisture relationships has been reported by Darby (2). He found 
that differences in humidity induced by transpiration on the lower 
surface of leaves of the mango trees made it possible foi ceitain fiuit 
flies to endure the macroclimatic low humidity of the dry season in 
Mexico. 

In order to gain a fuller understanding of the stresses in moisture 
relationships in these twice examined habitats, which vary only in 
exposure and slight topographic elevation, the present study had as 
its specific aim the investigation of differences in water loss during the 
growing season of the summer of 1938. 

Methods 

Twenty-four Livingston bulb atmometers were placed at the two 
habitat types designated as upland and ravine. Similar areas of 
these habitat types were selected on the Butler University campus 
and in the beech-maple woods on the Fort Harrison reservation. 

Two trees each were selected for upland and ravine, both for the 
Butler campus and the beech-maple woods at Fort Harrison. The 
atmometers were set into small wire baskets which had been fastened 
six feet up on the trunks, one atmometer each on north and south 
exposure. At one tree, in each habitat site at both areas, atmometers 
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Tabi.e 1. Average water loss in cc. for each loeeh 


Stations 

North side 

South side 

Tree trunk 

ITee base 

Tree trunk 

Tree base 

“'A” 

162.9 

— 

163.6 

— 


159.6 

74.1 

188.0 

116.2 


107.0 

101.7 

109.0 

96.0 


125,2 

— 

137.2 

— 


124.3 

46.7 

116.5 

44.3 


126.9 

— 

143.1 

— 


70.3 

40.3 

61.9 

47.2 


53.9 

— 

50.3 

— 


Table 2. Comparisons of water losses on noi'th a'nd south sides of treeSf both 
trunks and basesy and differences between trunk and base 


Stations 

Comparisons 

Location 

% Difference 


s/n 

trunk 

.17,8 


s/n 

base 

56.0 


trunk/base 

north 

115.4 


trunk /}>ase 

south 

61.7 


s/n 

trunk 

2.9 

uQyr 

s/n 

trunk 

19.9 

UQ„ 

n/s 

base 

5.9 

UQ^, 

trunk /base 

north 

5.2 

1 

trunk/base 

south 

13.7 

“H” 

s/n 

trunk 

9.5 

UQlL 

n/s 

trunk 

6.5 

uQn 

n/s 

base 

5.5 

UQ,, 

trunk/base 

north 

166.0 

UQ„ 

trunk/base 

south 

163.0 


s/n 

trunk 

10.2 


n/s 

trunk 

13.5 


s/n 

base 

■ 17.2 


trunk/base 

north 

74.5 


trunk /base 

south 

31.0 


n/s 

trunk 

.■.■.■■'■■7.3 
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Table 3. Comparisons of upland stations B and G and ravine stations C and E 



Stations 

Compared 

Exposure 

% Difference 


trunk 

north 

28.0 


trunk 

south 

61.5 

“B7“C” 

base 

north 

58.5 

U-^VJUQV 

base 

south 

162.6 


trunk 

north 

52.1 


trunk 

south 

76.2 


base 

north 

152.3 

aQY'E” 

base 

south 

131.8 


Table 4. Comparisons of Butler campus and Fort Harrison stations 
‘^B’^ and “G” upland^ “C’^ and “E” ravine 


Stations 

Compared 

Exposure 

% Difference 

aBY‘G” 

trunk 

north 

40.9 

u-QVfUQ:, 

trunk 

south 

72.2 

^gy^B’^ 

base 

north 

37.2 


base 

south 

21.0 


trunk 

north 

76.7 

^gy^e^^ 

trunk 

south 

87.8 


base 

north 

15.9 

<<GY'E’’ 

base 

south 

6.7 


Table 5. Abundance and distribution of mosses on trees 


Station 

Tree trunk 

Tree base 

Tree 

North 

South 

North 

South 

“A” 

none 

none 

none 

none 

sugar maple 

“B” 

none 

none 

small patches 






below one foot 


elm 

“C” 

none 

none 

few patches 

same 

elm 


none 

none 

none 

none 

maple 

“E’' 

abundant to 

abundant 

abundant 




15 feet up 

not so liigh 


abundami 

ash 

“F” 

abundant to 


abundant 

abundant 

ash 


top 

same 




“G” 

none 

none 

small 

small 

liickory 




patches 

patches 


■‘H” 

scattered patches 






in crevices 

same 

scattered 

less than 

white oak 





on N 
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were also placed on north and south sides at the bases of the trees. 
Trees on the Butler campus were designated as stations and 
(upland), and "'D'* (ravine) and at Fort Harrison and 
(ravine), and (upland). The observations continued 
for a period of 16 weeks from June 20 to October 13, 1938. The 
atmometers at stations '"D"' and ''H'' were not placed until June 27. 
Atmometers at station “A” were broken on September 9, and the one 
on the south side of station was broken September 12. 

Readings were made every Monday afternoon during the continu- 
ance of the experiment. 

Observations 

The upland stations consistently showed the highest water loss on 
the trunks of trees. Least loss was at the bases of trees. The loss on 
trees in the ravines at Butler campus was very similar to that on the 
trunks of trees occupying uplands at Fort Harrison (Table 1). As a 
whole, the atmometers on the south sides of trunks recorded the high- 
est loss of water except at the ravine stations both trunk and 
base, and ‘"E,” on the trunk, and the upland station at the base 
(Table 2). 

Atmometers on the trunks of trees recorded more loss in every 
instance than those at the bases. The greatest deviation between 
loss on trunk and at the base was at station C ’’ with a difference of 
166% on the north side and 163% on the south side (Table 2). The 
least deviation was at the upland station G ” at Fort Harrison, where 
the difference between base and trunk was only 5.2% on the north 
and 13.7% on the south side. 

^ Differences in loss between north and south exposure were, as a 

whole, small, the greatest was 56 per cent, at the base of station 
A striking deviation from the usual higher loss for comparable stations 
on the Butler campus was at station base, at Fort Harrison 

(Table 4). 

When the average weekly losses are compared, one finds a close 
correlation between the two trees in the same habitat, except at the 
ravine stations ''E'’ and "'F'' at Fort Harrison (Table 1). 

Comparing the losses at ravine and upland stations, one finds some 
interesting differences (Table 3). On the Butler campus the greatest 
difference between two stations was recorded at stations 
base, south exposure, where the upland station “B*' had 162.6 per 
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cent more loss than the ravine station C. At Tort Harrison the 
differences between the losses on trunks at upland and ravine stations 
are greater than at Butler, but here, too, the greatest deviations occur 
at the base, with station showing 152.3 per cent more loss on 
the north side and 131.8 per cent on the south side than station 
Comparing comparable stations at Butler and Fort Harrison, the 
biggest differences are, again, on the trunks (Table 4), climaxed by a 
difference of 87.8 per cent south exposure in the two ravine stations 
This difference is nearly the same as the 76.2 per cent 
separating the upland and ravine stations and at Fort 

Harrison (Table 3). At no time was there more water loss at the base 
than on the trunk (Table 2), and only at station base, north 

exposure, did evaporation at Fort Harrison exceed that of comparable 
stations at Butler. 


Discussion 


This is probably the first paper presenting quantitative data on 
evaporation with relation to corticolous mosses. It will hardly be 
necessary to review again the various reasons advanced for the 
presence or absence of mosses on trunks of trees, especially in city 
parks and woodlots, but discussion will be limited to the present study 
on water losses. The results show that one cannot well generalize 
})etw’'een north and south exposure with an assumed greater evapora- 
tion on the south side, especially when insolation is not the influencing 
factor. In this respect the present results support the findings by 
Young (4) that, in ravines at Fort Harrison, bark from north and 
south sides of trees showed little difference in moisture. Microclimate 
is much more complex and much more sensitively balanced than the 
macroclimate, so that it is difficult at times to isolate the controlling 
factor. The diflerences in evaporation induced by small topographic 
variations (ravine and upland), elevation above the surface, the con- 
sistent higher water losses at the stations in the open woodlot on the 
Butler campus, all show that epiphytic mosses are sensitive micro- 
climate indicators. 

Differences in evaporation due to exposure fluctuate greatly, ranging 
from n/s 13.5% at station ^'E,'’ trunk, to s/n 56.0% at '' B.'' As a 
whole, mere exposure does not seem to induce great variation. But 
even 10 or 19% consistently greater water loss of one station over 
another may become very important when a habitat condition is 
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sensitively balanced near a critical point, for then even an occasional 
extreme and not the average condition may become a limiting factor. 

Differences between upland and ravine are, on the other hand, 
significantly great (Table 3), indicating that the ranges pass the i 

critical point of moisture requirements and available supply for 
corticolous mosses. The same probability is indicated by the big 
differences between comparable stations at Butler and Fort Harrison 
(Table 4), and trunks and bases of trees at every station but on j 

the upland at Fort Harrison (Table 2). At this latter station the j 

herbaceous and shrub layers are wanting, and air currents apparently | 

sweep down the slope and across the ridge without any selective 
influence on base and trunk. Comparing these results with presence 
and abundance of mosses, we find that ravine stations and 
on the Butler campus are very similar to the upland stations G” and j 

^‘H’’ at Fort Harrison. (See Tables 1 and 5.) j 

There is apparently indicated a point of critical moisture relation- j 

ships, influencing moss distribution, which is somewhere between the | 

losses on upland and in ravine at Fort Harrison, tree trunks and bases, 
and ravines at Butler and at Fort Harrison. Such phenomena are no 
doubt best accentuated in a region like central Indiana where moisture 
is nearer the critical point than in regions where moisture in the 
atmosphere is always abundant, and where even trees in the open can 
support an abundant moss flora. 

Air currents are apparently the most important single controlling 
factor in the humidity of the atmosphere in these forests. This is ! 

indicated by the difference between ravine and upland stations, and 
by the fact that north side of the base at station where the 

^ crown cover of trees is open, but where the shrub layer is dense, had 

less water loss than the comparable location at station ^^G’^ where the 
crowns of trees formed a dense canopy but where shrub and herbaceous 
layers were wanting. 

As already pointed out by Young (4), in undisturbed forests shrubs • 

or small trees form a dense thicket at the edges, which retards or 
inhibits entirely the movement of wind in the forest. Even though 
station D "' on the Butler campus is located in a ravine it is no doubt 
influenced greatly by air currents which can sweep into the forest 
without obstruction from open fields to the east and west, and so the 
microclimate in this ravine is comparable to that on the upland at 
Fort Harrison, In fact, the average weekly water loss is greater at 
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the lowland station (Butler) than at the upland station 

(Fort Harrison) (Table 1). 

The most striking differences are between upland and ravine sta- 
tions, both on north and south exposures. On the tree trunk the 
south exposure always has significantly greater water loss than the 
north exposure (Table 3, north 28% and south 61.5%, 

north 52% and south 76%). The same is true for the two 
ravine stations “C and '‘E'' where with north exposure we find 
*.C’ 7 ^*E^^ 76 . 7 % and with south exposure 87.8%. This 

indicates that with respect to moisture the ravine habitat at Butler 
is comparable to the upland habitat at hort Harrison. 

Summer, 1938, had a very abundant rainfall. During the growing 
season there was hardly a week without one or several showers, so 
that excess accumulation of rainfall at times amounted to ten inches. 
One can readily picture the increased stresses in moisture relation- 
ships during years of scant precipitation. 

It appears that epiphytic mosses on trees and on logs are sensitive 
indicators of microclimate and in regions of moderate precipitation, 
typified by central Indiana, are depressed in their distribution on 
trunks of trees with increased loss of water beyond the critical point, 
for differences of 115%, as at station '' B,’' 166 and 163%, as at station 
and 74%, as at station (Table 2) are truly significant losses 
in any habitat where the extremes extend below the optimum condi- 
tion favorable to growth. In the present study these differences do 
not represent extremes during a few weeks but average conditions. 

Results of this atmometer study also support the argument of 
Young (4) that not absence of smoke in the ravines but rather greater 
humidity in the atmosphere there favored the development of more 
abundant and dense moss communities. Observations also suggest 
that moisture conditions which permit development of an abundant 
moss community also favor development of dense fern communities, 
especially of representatives of Asjyidimn and Asplenium. 

SUMMAKY 

1. The paper presents results of an atmometer study on differences 
in water loss at the bases and six feet up on the trunks of trees. Com- 
pared were north and south exposures of trees on uplands and in 
ravines- Compared were also similar locations in the open woods on 
the Butler campus and a typical beech-maple woods on the Port 
Harrison reservation. 
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2. North and south exposures per sc showed as a whole compara- 
tively small differences in water loss. 

3. With the same exposure, differences in water loss between base 
and six feet up on the trunk were great. At the ravine station C ’’ it 
amounted to 166% and at the upland station to 115%. 

4. At comparable locations, big differences were found between 
upland and ravine stations, ranging from 28% to 162% greater losses 
at the upland stations. 

5. As a whole, the stations in the Butler campus woods had signi- 
ficantly higher losses than comparable stations at Fort Harrison. 
In some cases this amounted to 87.8%. 

6. Differences between north and south exposures at the bases of 
trees were small, especially at the stations in ravines. 

7. Average weekly water loss at the ravine stations and 

on the Butler campus were similar to the losses at the upland stations 
and at Fort Harrison; the ravine stations had a slightly 

higher loss. 

8. Differences in water loss between ravine and upland at Fort 
Harrison, ravine at Fort Harrison and ravine at Butler, base of trees 
and trunks of trees in all but the ravine stations at Fort Harrison 
were large. 

9. Air currents apparently induce most of the differences in w^ater 
loss at the various locations. 

10. Trunks of trees on uplands and in ravines on the Butler campus 
apparently suffer greater loss of water than comparable locations at 
Fort Harrison because the borders of the woods at Butler are un- 
protected by shrubs and small trees, thus permitting the wind free 
movement through the woods. 

11. Comparable water losses on trees supporting no moss vegetation 
in ravines on the Butler campus with those on upland at Fort Harrison 
also supporting no moss vegetation, indicates that moisture controls 
the establishment of moss communities on trees in this central Indiana 

I region. 

Butler University, 

Indianapolis, Indiana 
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THE MOSSES OF NORTH CAROLINA 
V. DICRANACEAE TO CALYMPERACEAE 

Lewis E. Anderson 


Dicranaceae 

Dicranella heteromalla (Hedw.) Schimp. On moist soil in 
somewhat shaded places, in the mountains; often on decaying wood. 
No. Mts.: Ashe Co., L. E. A. 5857; Avery Co., L. E. A, 3974; Burke 
Co L, E. A. 4090; Madison Co., L, E. A. 712; Mitchell Co., Atkinson 
11343 *(C); Watauga Co., Small & Heller ’91 (NY). So. Mts.: Bun- 
combe Co., C. L, Pollard ’01 (NY); Haywood Co., Thackston 414; 
Jackson Co., Walson ’28; Macon Co., Sharp ’31 (V); Swain Co., 
L E A. 3324. No. Piedmont: Durham Co., Blomquist 2085; Gran- 
^dlle*Co., L. E, A. 2235; Person Co., L. E. A. 1107; Stokes Co., 
Schallcrt ’21; Surry Co., Blomquist 6645. No. Coast.: Beaufort Co., 
L. E, A. 4634; Nash Co., L. E, A. 3641. So. Coast: Bladen Co., 
L, E. A. 3774; Hoke Co., L, E. A. 5101; Sampson Co., X. E. A. 6161; 
Scotland Co., X. E, A. 5096. Typical plants with falcate-secund 
leaves and capsules with the mouth strongly oblique are encountered 
commonly only in the mountains. In Piedmont and Coastal Plain, 
plants are smaller and less well developed with more erect capsules, 
approaching the following variety. Intergrading forms are common 
in the latter provinces but they are mostly referable to the species. 

Dicranella heteromalla var. orthocarpa (Hedw.) Paris. (2). 
Fitzgeraldi R, k C.), Mostly in somewhat swampy places. No. 
Piedmont: Durham Co., Blomqxdst 6560; Forsyth Co., Sckallert ’22. 
No. Coast. : Johnston Co., Mitehcll ’36. So. Coast.: Brunswick Co., 
Blomquist 2083; Lee Co., L. E. A. 4753. 

Dicranella rufescens (Sm.) Schimp. Moist clayey soil, on 
banks in shaded areas. No. Mts.: Ashe Co., X. E. A. 5884. No. 
Piedmont: Durham Co., Blomquist 2087. Extends the known range 
southward from Virginia. The plants in Blomquist’s collection are 
depauperate and scarcely typical, but they undoubtedly - represent 
this species. It was hardly expected in the Piedmont, since the plant 
has northern affinities and reaches its southern limit here. Most 
species with similar affinities are strictly limited to the mountains. 

Dicranella varia (Hedw.) Schimp. On soil, ditch banks, crevices 
of rocks, etc. No. Mts.: Watauga Co., Atkinson IISM. Specimen 
not examined but reported by Andrews as having been collected be- 
tween Blowing Rock and Boone, September 7, 1901. Reported as 
frequent throughout its range, but the writer has neither collected it 
nor seen specimens of it from North Carolina. We are well within its 
range, however, and further collecting may show that it is more 
frequent. 

Rhabdow'Eisia denticulata (Brid.) Bryol. Eur. (/X crispata 
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Kiiidb.) In rock crevices of ledges and cliffs in cool, somewhat moist 
places at high altitudes. No. Mts.: Avery Co., Sharp 36139; L, E, A, 
3981; Burke Co., L, E. A. 4372; Mitchell Co., i. E, A, 4140; Watauga 
Go., Atkinson 10983 (C). So. Mts.: Haywood Co., Groni ’07 (G); 
Macon Co., Sharp 34665 (T); Swain Co., L. E, A, 3333. Limited to 
the higher peaks, on rock exposures and ledges. Not collected south of 
North Carolina and Tennessee, but since it is common in our region 
it might be expected to occur farther south. Our plants are quite 
variable with respect to leaf serration, some having almost entire 
leaves, while others are markedly serrate. Many of our forms prob- 
ably belong to the var. amcricana Culm. 

Dichodontium pellucidum (Hedw.) Schimp. (Z). flavescens 
Lindb.) On rocky or gravelly soil along streams in cool, moist places. 
So. Mts.: Haywood Co., L. E, A. 742a; Swain Co., L. E. A, 814, 2800. 
Not heretofore reported for the state. Apparently rare and possibly 
limited to calcareous situations. The Swain County collections are 
from limestone around the edge of the outlet to an underground stream 
from which cool air is constantly issuing. This has given rise to the 
name ‘^Blowing Springs.” The pH of the water here is about 8.0. 
The Haywood County locality is on the side of Mt. Pisgah at an 
altitude of approximately 4500 feet but the pH of the soil was not 
taken. No limestone is known at that height, however, and the soil 
is thought to be quite acid. The plants may have grown in a local, 
neutral or slightly calcareous pocket. The plants from Mt. Pisgah 
have rather strongly serrate leaves and approach the var. serrulatmn 
Schimp., but are scarcely as serrate as Grout’s Musci Perfecti 110. 
Our plants are not as slender as those of Sharp’s collections from 
Tennessee, and are scarcely referable to the var. fagimontcmnm 
(Brid.) Schimp. 

Oncophorus Rauei (Aust.) Grout. On rocks, especially cliffs and 
large exposed outcrops at high altitudes. No. Mts.: Burke Co., 
Sharp ’36 (NY), L. E. A. 4049. So. Mts.: Macon Co., L. E, A. 4189, 
4176. No. Piedmont: Forsyth Co., Schallert ’21, ’ll; Stokes Co., 
Schallert ’21. Exceedingly variable macroscopically, especially in 
color, varying from almost black to light fulvous brown. The leaf 
structure is strikingly uniform, however, with the bistratose upper 
lamina and the numerous small, thick-walled cells just above the base. 

Arctoa FULVELLA (Dicks.) Bryol. Eur. {Dicranum fnhellum 
Dicks.) On rocks. So. Mts.: Transylvania Co., Sharp ’33. The 
identity of this specimen may be open to some question since it is 
sterile, but the ovate, concave leaf base and narrow, longly excurrent 
costa comprising most of the upper part of the leaf, are almost identi- 
cal to plants from Mt. Washington, collected by True. If correctly 
identified, this is the southernmost known station for the species, 
with no intervening stations known between here and the Adirondacks 
of New" York. 
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Die RANT 'M Bonjeani DeNot. In situations similar to those pre- 
ferred bv 1). scoparium. No. Mts.: Ashe Co., L. E. A. 5838. So. 
Mts • Haywood Co., L. E. A. 748; Macon Co., Sharp ’30 (V). No. 
Piedmont: Forsvth Co., Schallcrt ’20. Not common. Forms of D. 
scoparium which approach this species are exceedingly common in the 
mountains, but in the majority of them the costa is strongly toothed 
on the back and the leaves are subulate. Only very rarely is a Pied- 
mont or Coastal Plain plant encountered which resembles D. Bonjeam, 
and these forms have all been referred to D. scoparium. 

OiCR-ANUM CONDENS.ATCTM Hedw. In the Coastal Plain on dry 
bare sandy soil; in the Piedmont on sandy or clayey soil in woods and 
not infrequently on humus. No. Mts.: Burke Co., L. E. A. 4389. 
No. Piedmont: Davie Co., L. E. A. 3581; Durham Co., Blomquist 
2104; Franklin Co., L. E. A. 1; Iredell Co., L. E. A. 3551; Orange Co., 
Blomquist 7630; Stokes Co., Schallcrt ’21; Surry Co., Schalkrt ’24; 
Warren Co., L. E. A. 2106. So. Piedmont: Anson Co., L. E. A. 4972; 
Cleveland Co., L. E. A. 6104; Lincoln Co., L. E. A. 3511; Mecklen- 
burg Co., Gray M1366 (G); Montgomery Co., L. E. A. 4846; Stanly 
Co., J. K. Small 33 (NY). No. Coast: Franklin Co., E. Beaven 337, 
684; Johnston Co., L. E. A. 3615; Nash Co., L. E. A. 3635; Washing- 
ton Co., Z. E. A. 5971; Wilson Co., L. E. A. 3677. So. Coast: Bladen 
Co., Blomquist 7109; Brunswick Co., Blomquist 2089; Cumberland Co., 
L. E. A. 3762; Harnett Co., L. E. A. 6091 ; New Hanover Co., L. E. A. 
3950; Pender Co., L. ZZ A. 3923; Richmond Co., L. E. A. 5052; 
Robeson Co., L. E. A. 3784; Sampson Co., Z. E. -1. 3808; Scotland 
Co., Z. E. A. 5098. 

Common in the Coastal Plain and Piedmont. In the Coastal Plain 
mostly a plant of the sand hills where, with various species of Cladonia, 
it forms the characteristic ground cover, growing on dry, barren sand 
around the base of scrub oaks. Plants of this habitat form very com- 
pact shallow mats and are typical of the species, with short, broad, 
acute leaves, somewhat papillose on the back above. Plants are oc- 
casionally found which resemble D. spurium, but there are no puzzling 
intergradations such as are found in other regions. 

In the Piedmont what has been referred to B. condensatuvi grows 
in a variety of situations, ranging from sandy to clayey soils and in 
extreme cases on humus. A very common form occurs in our hardwood 
and pine forests of the Piedmont in situations which support D. 
scoparium, Zeucohryum glaucum, etc. The plants are larger than 
those of the Coastal Plain, forming much larger and looser tufts, and 
the upper leaves of sterile plants are twisted about one another in a 
very characteristic manner. The leaves are long acuminate, usually 
markedly subulate and the leaf cells are scarcely if ever papillose, but 
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show the characteristic irregularly thickened arrangement. This 
form, evidently related to habitat, might be considered as a distinct 
variety were it not for the fact that every intergradation can be found 
between this and the plants of the Coastal Plain. They had best be 
considered as habitat variations. Many of these Piedmont plants, 
especially those in soils high in organic matter, can scarcely be dis- 
tinguished from depauperate forms of D, fuscescens, with which they 
are sometimes found. It is interesting to note that the few specimens 
collected in the mountains closely resemble those of the Coastal 
Plain, as do plants from the higher elevations of the Piedmont, such 
as Table Rock Mt., Kings Mt., etc. 

Dicranxjm Drummondii C. MuelL In boggy situations at high 
altitudes. No. Mts.: Avery Co., Sharp 36162 (T); Burke Co., L. E. 
A, 4064. Found for the first time in the state by Sharp in an upland 
bog near Pineola, extending its range southward from New Jersey. 
Later found by the writer within a few miles of Sharp’s locality, in 
Linville Gorge, where it was growing in a small patch of Sphagrium 
under spray from a waterfall. Our specimens are easily distinguished 
from D. Bergeri, The specimens from Mt. Mitchell, which were 
named R. Bergeri by Holzinger, are merely robust forms of D. scojyar- 
ium. 

Dicranum flagellare Hedw. Almost entirely on rotten wood, es- 
pecially in swamps. No. Mts.: Burke Co., L. E. A. 3415; Madison 
Co., L. E. A. 2926; Yancey Co., L, E, A. 3441. So. Mts. : Buncombe 
Co., L, E, A, 832; Haywood Co., L. E.A, 257; Henderson Co., Blom- 
quist 2091; Jackson Co., X, E, A. 484; Macon Co., Sharp ’31 (V). 
No. Piedmont: Alexander Co.^ L, E. A. 3464; Davidson Co., L. E:A. 
2409; Forsyth Co., Schallert ^26; Guilford Co., L. E. A. 1301; Iredell 
Co., L. E. A. 3548; Stokes Co., Schallert ’26; Surry Co., SchaUert ’20. 

I ’ So. Piedmont: Montgomery Co., L. E. A. 4833; Moore Co., L. E. A. 

4811 ; Rowan Co., i. E. A. 2476; Rutherford Co., L. E. A. 2672. No. 
Coast.: Beaufort Co., L. E. A. 4603; Currituck Co., L. E. A. 38; Nash 
Co., L. E. A. 3657; Tyrrell Co., L. E. A. 6077; Washington Co., L. E. 
A. 5996; Wilson Co., L. E. A. 3674. So. Coast.: Anson Co., L. E. A. 
4969; Moore Co., Blomquist 7242; Richmond Co., L. E. A. 5043; 
Robeson Co., L. E. A. 3806; Scotland Co., L. E. A. 5092. Well 
developed fruiting plants are not common. In coastal swamps small 
forms occur very abundantly on moist decaying logs. These produce 
numerous flagellae and have leaves shorter and broader than typical 
plants. Some might possibly be referred to the var. minutissimum 
Grout. 

Dicranum fulvum Hook. On rocks. No. Mts.: Alleghany Co., 
L. E. A. 5810; Ashe Co., L. E. A. 5846; Burke Co., L. E. A. 4374; 

I Mitchell Co., JFetherbp (NY) ; Watauga Co., Small and Jleller (NY) ; 
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Wilkes Co L. E. yl. 5909. So. Mts. : Buncombe Co., Russell 3 (NY) ; 
Havwood Co., L. E. A. 316; Jackson Co., L.E. A. 4254; Macon Co., 
L E A. 4187; Polk Co., L. E. A. 2728. No. Piedmont: Durham Co., 
Blomquist 2095; Orange Co., Blomquid. 2094^Randolph Co i. E. A 
2348. So. Piedmont: Rowan Co., Small 2t (C); Stanly Co., Small 
’92 (NY).’ ... 

Dicranum fulviim var. viride (Sull. & Lesq.) Grout. {D. nnde 
Lindb.) Bark of trees at high altitudes. So. Mts.: Buncombe Co., 
Atidrews 251 (A); Macon Co., Sharp 34668 (T); Swam Co., L. E. A. 
4331. Not uncommon in the Smoky Mts., but apparently ^rare or 
otherwise overlcoked elsewhere. Along Bradley hork in the Smokies 
it is especially common on the bark of buckeye tiees. 

Dicranum fuscescens Turn. On decaying wood and humus. 
No JVIts iVlleghany Co., JL- K- A. 58/5 j Avery Co., SchciUcit 57 j 
Mitchell Co., L. E, A. 4147. So. Mts.: Haywood Co., Blomquist 
2096; Jackson Co., X. E, A, 4238; Macon Co., Sharp 34664; Swain 
Co., L. E. A. 3305; Transylvania Co., Grout '07 (N\). No. Pied- 
mont: Franklin Co., E. Beaven 315; Iredell Co., X. E. A. 3563. So. 
Piedmont: Lee Co., X. E. A. 4724, 4761; Rutherford Co., X. X. A. 
2480. Common and easily recognized in the^ mountains, but de- 
pauperate forms are found in the Piedmont which are ver}' puzzling. 
The leaves in the latter forms are not at all falcate-secund and the 
plants resemble the Piedmont form of D. coiidensatum. All the 
specimens of I), fusccsccns from the Piedmont, however, have been 
collected on decaying wood, whereas D. condensafum is found only 
on soil or, at most, humus. Being a montane plant, it never assumes 
its typical development in the piedmont. 

Dicranum montanum Hedw. On rocks and the bark of trees. 
No. Mts.: Alleghany Co., X. X. A. 5818; Avery Co., Andrews 251 (A). 
So. Mts.: Macon Co., Sharp '31 (V), '34 (T); Swain Co., Sharp, '37, 
341Q64 (T). No. Piedmont: Forsyth Co., Schallert '20. iVpparently 
not infrequent in the mountains, at least abundant locally. In a 
small cove near Sparta, the writer found seven or eight trees of which 
the trunks were almost completely covered with this species. Ap- 
parently a plant of rather high altitudes; it is strange that it should 
have been found by Dr. Schallert on tree trunks in the city of Win- 
ston-Salem, which although in the western Piedmont, does not 
provide montane conditions. 

Dicranum rugosum (Hoffm.) Brid. (D. undulahim Biutm.) On 
humus in woods. No. Piedmont: Durham Co., Xlomgwt 2099, 7590, 
X. E, A. 6412; Forsyth Co,, Chapuian 1733; Franklin Co., E. Beaven 
312; Guilford Co,, Mitchell A36; Iredell Co., X. E. A. 3562. This 
northern species which ranges southward from Newfoundland and is 
here reported in North Carolina for the first time, has a very curious 
distribution. From our knowledge of other circumboreal plants which 
range southward, it would be expected to occur in the Appalachians, 
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but no collections are known from there. If it occurs at all in the 
mountains it must be rare, as it is a conspicuous plant and not easily 
overlooked. Several localities are known for this plant in the vicinity 
of Durham, where it is common locally, forming large tufts in loblolly 
pine and even hardwood forests. 

Dicranum scoparium Hedw. On soil, rocks, decaying wood and in 
various situations, although mostly shaded. No. Mts.: Alleghany 
Co., L. E, A. 1217; Ashe Co., X. E. A. 4588; Burke Co., X. E. A. 4305: 
Madison Co., X. E. A. 2988; Mitchell Co., X. X. A. 4112. So. Mts.: 
Buncombe Co., X. E. A. 830; Haywood Co,, Blomqidst '32; Henderson 
Co., Blomquist 2103; Jackson Co., X. E. A. 448; Macon Co,, Shari) '31 
(V); McDowell Co., X. E. A. 3048; Rutherford Co., X. X. A. 2660; 
Swain Co., X. X. A. 3315. No. Piedmont: Alexander Go., X. X. A. 
3449; Chatham Co., Correll '35; Davidson Co., X. X. A. 2424; Davie 
Co., X. X. A. 3577; Durham Co., Blomqtiist 2101; Forsyth Co., 
SchaUert '21; Franklin Co., X. Bea/ven 357; Granville Co., X. X. A. 
2171; Guilford Co., X. X. A, 1321; Iredell Co., X. X. A. 3541; Orange 
Co., X. X. A. 1074; Person Co., X. X. A. 1132; Randolph Co., Correll 
'35; Stokes Co., SchaUert '21; Surry Co., Blomquist 6657; Vance Co., 
X. X. A. 2133; Wake Co., X. X. A. 3586; Warren Co., X. X. A. 2078. 
So. Piedmont: Cabarrus Co., X. X. A. 1014; Cleveland Co., X. X. A. 
2624; Lincoln Co., X. X. A. 3515; Montgomery Co., X. X. A. 4828; 
Rowan Co., X. X. A. 2461; Stanly Co., X. X. A. 2481; Union Co., 
i. X. yl. 2910. No. Coast.: Johnston Co., Mitchell 18; Nash Go., 
X. X. A. 3636. So. Coast.: Anson Co., X. X. A. 4974; Bladen Co., 
Blomquist 2102; Cumberland Co., X. X. A. 3761; Lee Co., X. X. A. 
4724; Richmond Co., X. X. A. 5026; Sampson Co., X. X. A. 3810. 
Exceedingly abundant and one of our most common mosses, but not 
as frequent in the Coastal Plain as in the other provinces. The 
majority of our specimens, especially those from the mountains, have 
straight leaves that are scarcely at all secund. From the large series 
of collections which have been made the extremely wide variation of 
nearly every character is apparent, but none of these are correlated 
with habitat or province. The same variations are present in wet or 
dry situations, in Mountains, Piedmont, or Coastal Plain. 

Dicranum spurium Hedw. On dry open sandy soil, sometimes in 
woods. No. Mts.: Burke Co., X. X. A. 3103. No. Piedmont: 
Orange Co., Blomquist 7630; Surry Co., SchaUert '20. Apparently 
rare and sporadic. The few specimens are typical and characteristic, 
having broad undulate leaves with numerous long papillae on the 
back, which are almost spines in some specimens. 

Dicranodontium asperulum (Mitt.) Broth. On rocks and 
ledges, occasionally on tree trunks. No. Mts. : Avery Co., X. X. A. 
4032; Burke Co., X. X. A. 4362, 4053; Mitchell Co., Wetherby ’WI (NY) ; 
Yancey Co., SchaUert '23. So, Mts.: Haywood Co., '07 (NY); 
Macon Co., Sharp '31 (V), X. X. A. 4170; Swain Co., 59, 
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L. E. A. 4357; Transylvania Co., Schallert ’23 (NY). Very common 
on tile hi^lier peaks of our mountains but not found at lower eleva- 

tions. 

Dicranodontium DENUD.ATUM (Brid.) E. G. B. (D. longirostre 
Bryol. Eur.) Mostly on rocks. No. Mts.: Avery Co., L. E. A. 3982; 

Watauga Co., Schallert '23. So. Mts.: Macon Co., SAarp ’31 (V). 

No. Piedmont: Stokes Co., Schallert ’21. Almost rare m our region 
and apparently limited to montane situations, although it ranges 
southward to Florida. I have seen no collections of the genus from 
either the Piedmont or Coastal Plain except the above collection by 
Dr. Schallert from Cascades, Stokes Co., which is essentially montane. 

Campylopus atrovirens DeNot. Bare cliffs. No. Mts.: Hay- 
wood Co., Grout ’07 (G). The first and only collection of this Euro- 
pean plant in this country. Collected by Dr. A. J. Grout in 1907 on ^ 

the side of Chestnut Bald at an elevation of about 5900 feet. No 
other specimens have been seen which might be placed here, although 
there is the greatest variation in our species of Campylopus, especially 
in C. introflexus and C. tallulensis. 

• Campylopus carolinae Grout and Bartr. On sandy soil in scrub 
^ oak forest. So. Coast.: Brunswick Co., Anderson and Evans 6180. 

' This is the type and only collection of this species which was recently 

; described in Grout’s Moss Flora. It was growing on bare white sand 
underneath the evergreen maritime forest characteristic of the 
coastal dunes. The type locality is only a few hundred yards south 
of the small village of Southport, directly opposite Fort Caswell 
Peninsula. | 

Campylopus flexuosus Brid. On sandy soil and rocks in shaded 
places. No. Coast.: Franklin Co., L, E, A. 6293. So. Coast.: 

Pender Co., L, E. A, 6163. It is not certain that this is the correct 

identity for these plants. Dr. Grout thinks it highly probable that , 

they belong here and Mr. Dixon states that it is an unusual form not ' 

like any he has seen before but that if he had found it in England he 

would have unhesitatingly called it C. flexuosus. This is the first 

report for North Carolina. 

Campylopus gracilicaulis Mitt. Sandy soil, edges of fields and 
in woods. So. Coast.: Brunswick Co., L. E. A. 6180A; Pender Co., j 

Blomquist 10094; Richmond Co., L. E. A. 5048. First collected by j 

the writer near Hamlet, in Richmond Co., in 1936, extending its range 
north from Alabama. A southern species, common in Florida, extend- 
ing up the Coastal Plain as far as North Carolina and should eventu- 
ally be found farther north, as it is relatively common here. Abundant 
on soil around the margins of granite outcrops along the Fall Line in 
North Carolina. On the granite outcrops of our Piedmont, however, 
it is replaced by C. tallulensis. Since the publication of the ^"Moss 
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Flora of North America'' it has been found in Georgia (McVaugh and 
Pyron) and is probably common throughout the south Atlantic 
Coastal Plain. The Georgia stations are well within the Piedmont. 

Campylopxjs introflexus (Hedw.) Brid. Open cliffs at high al- 
titudes and bare sandy soil in the Coastal Plain. So. Mts.: Macon 
Co., Sharp '31, L. E, A. 4195. So. Coast,: Bladen Co., L. E. A. 6092. 
Certainly not as rare as the collections would indicate, as it is exceed- 
ingly abundant at both of the above stations. Likely overlooked 
elsewhere because it rarely, if ever, fruits in our region, A plant of 
southern affinities which ranges northward through the Coastal 
Plain and mountains, being absent from the Piedmont. All of the 
plants examined from the mountains are epilose. The Coastal Plain 
specimens, however, have very long hair points, in some cases longer 
than the rest of the leaf. Here it grows in bare sandy depressions 
and might easily be mistaken for an alga, being very black and 
usually covered with sand. 

Campylopus tallulensis Sulk & Lesq. On rocks, usually growing 
on a thin layer of soil. No. Mts, : Avery Co., Sehallert '23. So. Mts.: 
Macon Co., Sharp '31 (V). No. Piedmont: Forsyth Co., Sehallert 
'24; Stokes Co., Sehallert '23, Difficult to distinguish from epilose 
forms of C. introflexus. Our C. tallulensis hardly seems typical. 
Holzinger's 481 from Grandfather Mt,, is representative of our 
material. 

Campylopus tallulensis var. subleucogaster (C. Muell.) 
Grout. {C. subleucogaster Jaeger & Sauerb.) No, Piedmont: Stokes 
Co., Sehallert '21, '26. 

Paraleucobryum longifolium (Hedw.) Loeske. (Dicranum 
longifolimri Hedw.). On rocks but with us more frequently on the 
trunks of trees, particularly at high altitudes. No. Mts.: Avery Co., 
L. E. A. 4041; Mitchell Co., L. E. A. 4103. So. Mts.: Haywood Co., 
L. E. A. 528; Jackson Co., L. E, A. 422; Macon Co., Sharp 34681 
(NY), L. E. A. 4192; Swain Co., L. E. A. 3314, 3282, 3371. Very 
common on the peaks of the higher mountains, where it is a major 
epiphyte on spruce and balsam. 

Leucobryaceae 

Leucobryum albidum (Brid.) Lindb. On soil, decaying wood; in 
various situations. No. Mts.: Watauga Co,, Small and Heller '91 
(NY). So. Mts.: Henderson Co., i. E. A. $787; Polk Co., A. Jf. 
Small '01 (NY); Transylvania Co., L. E. A. 4285. No. Piedmont: 
Durham Co., Blomquist 2256; Forsyth Co., Sehallert '20; Orange Co., 
Blomquist 6553; Rockingham Co., L. E. A. 1198a; Vance Co., L. E, A. 
2130. So. Piedmont: Gaston Co., J. K. Small 8006 (NY); Lee Co., 
Watson 247; Montgomery Co., L. E. A. 4840; Moore Co., L. E.- A. , 
4805. No. Coast.: JoWton Co., Blomquist 4:038; Martin Co., 
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L E. A. 55 ) 51 ; Pitt Co., L. E. A. 4703; Tyrrell ; Wash- 

• 1 r„ T F A 5968 So. Coast.: Anson Co., L. E. A. ^5960, 

r® WW Co I E A. 3760; Richmond Co., L. E. A. 5053; 
Cumberland Co., E. q ’tland Co., L. E. A. 5097. Inter- 

SaSrS; with i especially jn the mountains. Mostly 

ririisS in the Coastal Plain, especially m the swamps, where 
r two Sdes even when growing together are easily distinguished. 
True L. dbidum is apparently not common in the mountains. Inter- 
mediates have mostly been referred to L. glavmm. 

UOCOBEYM OUOTUM (Hedw.) Schimp^ 

l2ks» Co., I, A A. 618; M»!on Co.. L. B .1. 4168; McDowell Co., 
jacKon <-o., ^ ^ 239 . No. Piedmont; Alexander 

Co., i. 15. A. 3445; Chatham 

A. 2397; Davie Co., L E A. 3575; Durham 

Forsyth Co., Schalhrt ’20; Granville Co., L.L. A. ^28, liedell Co., 
i Ji’d. 3.M; Randolph Co, i. B. A. 2350 ^ctonglmm Co, BA. A 
1207; Sorry Co, <»55; \^nce Co, A A. .A W^e 

Co., L. E. A. 3588; Warren Co., L. E. A. 2105. bo. Iiedmont^ 
Cabarrus Co., L. E. A. 1006; Cleveland Co., L. E. A. 2626, caston 
Cm I k 2l! 2561; Lincoln Co., L. E. A. 3516; Montgomery Co 
i. k A. 4829; Rowan Co., L. E.A. 2475; Rutherford Co., X. E. a . 

TTnmTi To L E A 4911. No. Coast.: Beaufort Co., L. L. A. 
ISo' cSuACo, ii 1 29; Hyde Co, A. E. rl. 4647; Jotme.on 
Cb : i. E. A. 3614; Nash Co., L. E. A. 3653^ So. Coast.: Anson Co. 
L^E. A. 4973; Bladen Co., i. E. A. 3775; Brunswick Go.^ Blomq^nst 
9^57- Hoke Co., L. E. A. 5104; Pender Co., L. E. A. 390/; Sampson 
Co., Z. E. A. 3809; Scotland Co., L. E. A. 5092. 

Calymperaceae 

Syrrhopodon texanus Sull. On rotten wood and moist tree 
trunks. No. Coast.: Beaufort Co., Z. E, A, 4637, 4594; Hyd^ Co,, 
Z. Z. A. 4651; Nash Co., Z. Z. A. 3652; Pasquotank 
17. So. Coast.: Harnett Co., Z. Z. ^4. 3720; Lee Co., Z. Z. A, 477 . , 
Richmond Co., Condi 4555, Z. Z. A. 5054. characteristic plant of 
the swamps of our Coastal Plain, especially on logs, stumps, and tree 
trunks near the water line. Quite common throughout our^area, 
although our plants never reach the size nor form the dense mats and 
cushions of those farther south. We are in the range^of 8. flondcmm, 
Miss Wickes having collected it on Long Island, N. Y., but as tar as 
known there are no specimens from North Carohna. Haying an 
Atlantic Coastal range identical with that of S. it is to be 

expected here. ^ , 

(To be continued) 
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Pagan : Hepaticae of Puebto Rico 

A preliminary list of the hepaticae of 

PUERTO RICO INCLUDING VIEQUES AND 
MONA ISLAND 

F. M. PagXn 

(Continued from page 50) 

Distribution: Brazil, West Indies. k. =47 1914 

7^35 (Y ); Maricao, 1937, Pagan (P.). 

DiLiUion: Common in tropical America. 

Leieunea ceabootna fmmier 616, 

vSrnly of M.yX.19M. «■ «■ 

Distribution; Florida. b + on. qac, W f<3 

, Xr"'*®, «*' em m. 

°iS?(Vv^™Km6n,T899^ Heller 1^5 (Y.) ; north side of 
Sintems 13d {X-J, ht jj if a69A (Y.)\ seven miles 

the L»,.iUo M«-. >899 Mfe 18 «, 

south of Caguas, 1899, //m > jj filer 897 ,S,9S (Y.) ; vicinity of 

Heller 84 O (Y.); near Aibomto 1899 ^EvL 121, 150, 

“ I SriLV?, »», »» ‘U'CXfnd aXS Sit 

Britton 6187, 5188 ^y-]’ ,Lq /wa (Y )• Hato Arriba, near 

collectors 6856, 685.9 (Y.) ; Indiera Baja, north Paadn 68 (P.) ; 

t nlittor, 7079 (Y); Bo. Guaraguao, Ponce, 19^, lagan 00 ^r-i, 

LS 193? pin 9*, ffJ; B»' “■ 

Pu^dn 33a J9.p., 34 ^ (P-)- 
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Disthibution: Widely distributed in tropical regions. 

Lejeunea floribana Evans, Bull. Torr. Bot. Club 32; 185. pL 5, 
f. 15-21, 1905, On bark, rotten logs and old stumps. Mt. Mandios, 
near Jayuya, 1906, Britton & Marble 965 (Y.); La Juanita, near Las 
Marias, 1915, E, G. Britton 3979 (Y.); vicinity of Villalba, 1936, 
Pagan 54a p.p. (P.); Mte. Cerrote, near Adjuntas, 1937, Pagan 120a 
(?.*). 

Distribution : Florida. 

Lejeunea glaucescens Gottsche, G.L.N. Syn. Hep. 378. 1845. 
On bark. Near Utuado, 1887, Sintenis 143 (Y.); Coamo Springs, 
1901, UnderiDOod & Griggs 500, 531 (Y.). 

Distribution : West Indies, Brazil, Florida. 

Lejeunea minutiloba Evans, Bull. Torr. Bot. Club 44: 525. pi. 
24 , f ,l-2L 1917. On tree trunks, roots of palms and on rocks. Near 
Rio Piedras, 1899, Heller 147 (Y.); near Bayamon, 1901, Undenvood 
& Griggs 892 (Y.); vicinity of Coamo Springs, 1906, Hoive 1371 (Y.); 
Ponce and vicinity, 1913, N. L. Britton & Schafer 1747 (Y.); Lares to 
San Sebastian, 1913, Britton & Marble 2799, 2800 (Y.); Candelaria, 
near Bayamon, 1914, E. G, Britton 1521 (Y.); Corral Viejo, near 
Ponce, 1914, E. G. Britton 5370 (Y.). 

Distribution: Bermuda, Virgin Islands. 

Lejeunea pililoba Spruce, Jour. Linn. Soc. Bot. 30: 346. pi. 23, 
/. 6-8, 1894. On bark, on the ground and on rocks. Luquillo Mts., 
without date, Heller 4id01 (Y.); Coamo Springs, 1901, Underwood & 
Griggs 506 (Y.),* Garrochales, 1916, Stevenson 3790 (Y.); Rio Portu- 
gu^s, near Ponce, 1923, Britton & Britton 7427 (Y.); Guajataca, vicinity 
of Isabela, 1937, Pagan 260 (P.). 

Distribution: Florida, Cuba, Dominica. 

Leptocolea cardiocarpa (Mont.) Evans, Bull. Torr. Bot. Club 
38: 268. pi. 12, f. 1-3. 1911. On bark, more rarely on leaves. 

Seven miles south of Caguas, 1899, Heller 288a (Y.); north slope of 
the Luquillo Mts., 1899, Heller 4662 (Y.); Alto de la Bandera, near 
Adjuntas, 1913, Britton & Marble 2157 (Y.). 

Distribution: Cuba, Mexico, Brazil, Venezuela. 

Leptocolea planifolia Evans, Bull. Torr. Bot. Club 38: 265. 
pi, 11, f. 9-16, 1911. On living leaves. Mayagiiez, 1900, Heller, 
without number (Y.); ravine near Utuado, 1906, Britton & MaTble 882 
p.p. (Y.), the type. 

Distribution: Honduras. 

Leptocolea scabriplora (Gottsche) Evans, Bull. Torr. Bot. Club 
38: 262, pi, 11, f. 1-8. 1911. On leaves of shrubs and trees. Vicin- 
ity of Cayey, 1900, Evans 70a, 7j^ (Y.); vicinity of Mayagiiez, 1906, 
Britton & Marble 536, 707 7). " 

Distribution: Brazil, Cuba, Jamaica, Trinidad. 
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Leptolejeunea elliptica (Lehm. & Lindenb.) Schiffii., in Engler 
& Prantb Natiir. Pfianzenfam. P: 126. 1893. On living leaves, more 
rarely on bark. Fourteen miles south of San Juan, 1899, Heller 678, 
680, 688 (Y.); south of Mayagiiez, 1900, Heller 84, 4667 (Y.); 

El Yunque, 1902, Evans 44 (Y.) ; vicinity of Mayagiiez, 1906, Britton 
& Marble 685 (Y.); de Maricao, 1913, E. G. Britton 2505. (Y.); 
near Bayamon, 1914, E, G. Britton 1530 (Y.); Mte. Torrecilla, 1915, 
Y. L. Britton, Cowell <&: S. Brown 5674 (Y.); east of Vega Alta, 1922, 
Britton, Britton & M. S, Brown 6806 (Y.); above Villalba, sanie col- 
lectors and date, 6409 (Y.); first collected by Smtenis 45, 136. 

Distribution: Widely distributed in subtropical and tropical 
America, Asia and the Pacific Islands. 

Leptolejeunea exocellata (Spruce) Evans, Bull. Torr. Bot. 
Club 29: 498. p/. 22, f. 1-13. 1902. On living leaves. Between 

Aibonito and Cayey, 1899, Heller 568, 569 (Y.); Vicinity of Cayey, 
1900, Evans 69 p.p., 70 p.p. (Y.); Mayagiiez, 1904, G. F. Clinton, 
without number (Y.); near Bayamon, 1914, E. G. Britton 1532 (Y.); 
Espinosa, near Bayamon, 1915, Stevenson 2632 (Y.); Rio de Maricao, 
1915, Britton & Cowell 4241 (Y.); Bayamon, 1916, Stevenson 3670 (Y.). 

Distribution: Peru. 

Leptolejeunea hamulata (Gottsche) Schiffn., Bot. Jahrb. 23: 
587. 1897, On living leaves and on stems of living palms. South of 
Mayagiiez, 1900, Heller 85 (Y.); vicinity of Cayey, 1900, Evans 70h 
p.p. (Y.); vicinity of Mayagiiez, 1906, Britton & Marble 738 (Y,); 
Mte. Cerrote, near Adjuntas, 1915, N. L. Britton & S. Brown 5486 
(Y.); Mte. Torrecilla, 1915, N. L. Britton, Cowell & S. Brown 5663 
(Y.); Indiera Frla near Maricao, 1915, sa7ne collectors, 4545 (Y.); Mte. 
Torito, 1937, Pagan 276 (P.). 

Distribution: Cuba. 

Leptolejeunea stenophylla (Lindenb. & Gottsche) Schiffn., Bot. 
Jahrb. 23 : 596. 1897. On living leaves. Vicinity of Cayey, 1900, 
Evans 7 Oh p.p. (Y.); near Mayagiiez, 1906, Britton & Marble 685b 
(Y.); Alto de la Bandera, 1913, same collectors 2163 (Y.); Rio de 
Maricao, 1913, E. G. Britton 2506 (Y.); Maricao to Mte. Alegrillo, 
1913, E. G. Britton 2628 (Y.); Indiera Baja, north of Yauco, 1923, 
Britton & Britton 7415 (Y.). 

Distribution: Mexico, Bolivia, Cuba. 

Leucolejeunea xanthocarpa (Lehm. & Lindenb.) Evans, Tor- 
reya 7: 229. 1908. On trees. Vicinity of Cayey, 1900, Evans 76 

(Y.); Rio de Maricao, 1913, E. G. Britton 2530 (Y.); La Sardinera, 
1926, E. G. Britton 8523 (Y.). 

Distribution: Florida, West Indies, South America, South Africa, 
Java. ■, , , 

Lopholejeunea Howei Evans, Bull. Torr. Bot. Club 34:30. pi. 4, 
f. 9-20. 1907. On trees. Coamo to Caguas, 1906, i/aav:; 1^13 p.p. 
(Y.), the type; Rio de Maricao, 1913, E. Cr. Britton 2507 (Y.). 
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Distkibution: Jamaica. 

Lopholejeunea Muelleriana (Gottsche) Scliiffn., Bot. Jalirb. 
23: 599. 1897. On trees. North slope of the Liiquillo Mts., 1899, 

II dler 783 (Y,); El Yunque, 1902, Evans 1 £4 (Y,). ^ ^ ^ 

Distribution: Tlorida, Mexico, Jamaica, ]M.artiniqii€^, Guiana, 
Venezuela. 

Lopholejeunea Sagraeana (Mont.) hchiffn., in Lngler & Prantl, 
Natilr Pfianzenfam. P: 129. 1893. On the bark of trees and on rot- 
ten logs. Vicinity of Cayey, 1900, Evans 85 (Y.); Coamo to Caguas, 
1906, Howe U12 (Y.); vicinity of Mayagiiez, 1906, Bntton & Marble 
649 p.p. (Y.); vicinity of Barranquitas, 1915, E, G. Britton 5576 (Y.); 
Indiera Baja, north of Yauco, 1923, Britton & Britton 7403 (Y.).^ 

Distribution: West Indies, Florida, Mexico, Brazil, Bolivia, 
Africa, East Indies. 

Macrolejeunea subsimplex (Mont.) Schiffn., in Engler & Prantl, 
Natiir. Pfianzenfam. P : 125. 1893. On living trees and on rotten logs. 
North slope of the Luquillo Mts., 1899, Heller 1136, 1146, 4935, 4^36 
(Y.); north of Cayey, 1901, Underwood & Griggs 282 his (Y.); El 
Yunque, 1900, Evans (Y.); El Yunqiie, 1902, Evans (10, 70, 128 
(Y.); vicinity of Mayagiiez, 1906, Britton & Marble 741 (Y.) ; x41to de 
la Bandera, near Adjuntas, 1913, Britton & Marble 2183 (Y.); Loma 
la Mina, Sierra de Naguabo, 1914, Shafer 3303 (Y.); Rio de Maricao, 
1915, A'. L, Britton & Cowell 4247 (Y.); Indiera Baja, north of Yauco, 
1923, Britton & Britton 740, 7235, 7244 (Y.); Catalina-Yunque trail, 
Luquillo Mts., 1923, E, G. Britton 7737 (Y.); Alte. Cerrote, near 
Adjuntas, 1937, Pagan 81, 106 (P.); Mte. Torito, Canovanas, 1937, 
Pagan 264 (?•); Maricao, 1937, Pagan 208 (P.); El Yunque, 1937, 
Pagan 567 'p.p. (P.). 

Distribution; Widely distributed in the West Indies, Venezuela, 
Colombia, Brazil, Mexico, Ecuador, Peru, Galapagos Islands. 

Marchesinia brachiata (Sw.) Schiffn., in Engler & Prantl, Natiir. 
Pfianzenfam. P: 128. 1893. On trees, rotten logs and on rocks. 

North slope of the Luquillo Mts., 1899, Heller 1145 (Y.) i El Yunque, 
1902, Eimis 59 (Y.); Mt. Morales, LTtuado, 1906, Howe 1088, 1106, 
1127, 1136 (Y.); Doha Juana Waterfall, Toro Negro, 1922, Britton, 
Britton & if. S. Brown 6212 (Y.); vicinity of Coamo Springs, 1922, 
same collectors 5978 (Y.); Dona Juana Waterfall, above Villalba, 1936, 
Pagan 47 (P*); Maricao, 1937, Pagan 235 (P.); Mte. Guilarte, Ad- 
juntas, 1937, 4^^ (P.). 

Distribution : West Indies, South America, Galapagos Islands. 

Mastigolejeunea auriculata (Wiis. & Hook.) Schiffn., in Engler 
k Prantl, Natiir. Pflanzenfain. P: 129. 1893. On trees, rotten logs 

and on rocks. Near Mayagiiez, 1900, Heller 462, 402 (Y.); Arecibo 
to Utuado, 1906, Howe ^7^ (Y.); vicinity of Alayagiiez, 1906, Britton 
& Marble 649 p.p, (Y.); Mona Island, 1914, N. L. Britton, Cowell cfe 
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Hess 1680, 1681, 1690, 1698 (Y.); Lares to San Sebastian, 1913, 
Britton d' Marble 2796 (Y.); La Juanita, near Las Marias, 1915, E. G, 
Britton 3974 (Y,); Loiza, 1915, N. L. Britton, B. IL Dutcher & 8. 
Brown 5748 (Y.)j vicinity of Dorado, 1922, Britton, Britton & M. S, 
Brown 6716 (Y.). 

Distribution: Florida, Alabama, Louisiana, Mexico, Baliama 
Islands, Cuba, Haiti, Jamaica, Colombia, Surinam, Brazil, Paraguay, 
Peru. 

Microlejeunea bullata (Tayl.) Evans, Mem. Torr, Bot. Club 
8: 164. ph 21, f. 20-29. 1902. On bark and on rocks. Without defi- 
nite date or locality, Bmtenis 100, as M. ovifolia Gottsclie. 

Distribution: South Carolina, Florida, West Indies, Brazil, Peru, 
Ecuador. 

Microlejeunea laetevirens (Nees & Mont.) Evans, Bryologist 
11: 68. 1908. On the bark of trees. Between Aibonito and Cayey, 
1899, Heller 565 (Y.); Luquillo Mts., 1899, Heller 4542 (Y.); near 
Ponce, 1899, Heller 6806, 6840 (Y.); El Yunque, 1900, Evans 40 (Y.); 
Alto de la Bandera, near Adjuntas, 1913, Britton & Marble 2174 (Y.); 
near Maricao, N. L. Britton, Coioell & S. Brown 4422 (Y.); Sierra de 
Yabucoa, 1922, Britton, Britton & Earle 6816 (Y.); Guayama-Cayey 
Road, 1922, same collectors 6468 (Y.); Cerro de Las Pinas, near Las 
Cruces, 1922, N. L. Britton, J. Matz & C. E. Chardon 6907 (Y.); Bo. 
Guaraguao, Ponce, 1936, Pagan 4 (F-); Mte. Cerrote, near Adjuntas, 
1937, Pagdn 77 p.p. (P.); Bo. Guaraguao, Ponce, 1937, Fagan 462 
(P.); near Maricao, 1937, R. H. Moore 11 (P.). 

Distribution: Virginia, Florida to Louisiana, tropical America. 

Neurolejeunea Breutelii (Gottsche) Evans, Bull. Torr. Bot, Club 
34:13. plJ.f. 17-28. 1907. On trees and on rocks. Rio de Maricao, 
1913, E. G. Britton 2496 (Y.); Rio de Maricao, 1915, N. L. Britton & 
J. F. Cowell 4244 , 4250 , 4258 (Y.); Maricao, 1937, Pagdn 288 (P.); 
near Maricao, 1937, Moore 8 (P.); without definite dates or localities, 
Sckwanecke, Sintenis 28. 

Distribution: St. Kitts, Guadeloupe, Dominica, Martinique, 
Jamaica. 

Neurolejeunea catenulata (Nees) Schiffn,, in Engler & Prantl, 
Natiir. Pfianzenfam. F: 131. 1893. On the bark of trees and on 
logs. El Yunque, 1902, Evans 119, I 48 , 144 (Y.). 

Distribution: Jamaica. 

Odontolejeunea lunulata (Web.) Schiffn., in Engler & Prantl, 
Natiir. Pfianzenfam. F: 128. 1893. On living leaves. Sierra de 

Yabucoa, 1922, Britton, Britton & Earle 6317 (Y.); without definite 
date, locality or number 

Distribution: widely distributed in tropical America; also found 
in Africa. 
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■ Obontolejeunea. Sieberiana (Gottsche) Schiffn., in Engler & 
PrantI, Natiir. Pfianzenfam. F; 127. 1893. On living leaves. El 
Yimque, 1902, Eimis 182 (Y.); Mte. Morales, Utuado, 1906, Howe 
1094 (Y.) ; Alto de la Bandera, near Adjuntas, 1913, Britton & Marble 
2161, 2218 (Y.); Indiera Fria, near Maricao, 1915, N. L, Britton, 
Coivell & S. Brown 4291 (Y.); Santa Rosa, near Los Picaclios, Jayuya, 

1937, Pagan 217a p,p. (P,). ; -i ^ i t 

Distribution: Peru, Ecuador, Mexico, Brazil, Cuba, Jamaica, St. 
Vincent, Dominica, Mauritius. 

Omphalanthus filiformis (Sw.) Nees, G.L.N. Syn. Hep. 304. 
1845. On trees and on rocks. Luquillo Mts., 1885, Sintenis 26 (Y.); 
El Yunque, 1900, Emns 12, 56 (Y.); El Yunque, 1902, Evans 54 (Y.); 
Luquillo Mts., 1912, Bro. Hiorain 426 (Y.); Sierra de Naguabo, 1914, 
Shafer 3756, 2772 (Y.); Catalina- Yunque trail, Luquillo Mts., 1923, 
E. G. Britton 7745, 7750 (Y.); Cerro de Punta, Jayuya, 1937, Pagan 
252 (P.); El Yunque, 1937, Pagan 470, 520a, 521 (P.); without definite 
date, locality or number, Schwanecke. 

Distribution: Jamaica, St. Kitts, Guadeloupe, Dominica, Martin- 
ique ; also been reported from the Galapagos Islands. On the mainland 
its range extends from Mexico to Bolivia. 

Prionolejeunea aemula (Gottsche) Evans, Bull. Torr. Bot. Club 
31:219. pi. ll,fA8~28. 1904. On a rotten log. El Yunque, 1902, 
Evans 102 p.p. (Y.); Sierra de Naguabo, 1914, N, L. Britton & J, F, 
Cowell 3129 (Y.); Catalina-Yunque trail, Luquillo Mts., 1923, E, G. 
Britton 7733 

Distribution: St. Kitts, Dominica. 

Prionolejeunea aequitexta Evans, Bull. Torr. Bot. Club 31: 
217. pi. 11, f. 1-17. 1904. On shaded rocks. El Yunque, 1902, 
Eva 7 is 129, 169 (Y.). No. 169 is the type. 

Distribution: Known only from Puerto Rico. 

Prionolejeunea exauriculata Evans, Bull. Torr. Bot. Club 31 : 
223. pi. 12, f. 14-28. 1904. On shaded rocks. El Yunque, 1902, 
Evans 179 

Distribution: Known only from Puerto Rico. 

Prionolejeunea Helleri Evans, Bull. Torr. Bot Club 31: 221. 
p)l. 12, f. 1-13. 1904. On roots of tree ferns. North slope of the 
Luquillo Mts., 1900, Heller 4632 (Y.); El Yunque, 1902, Evans 148 
( Y.) ; the type; mountain between Guayama and Cayey, 1922, Britton, 
Britton & M. S. Brown 6609 (Y.). 

Distribution : Known only from Puerto Rico. 

Prionolejeunea innovata Evans, Bull. Torr. Bot. Club 31: 215. 
pi. 10, f. 18-27. 1904. On roots of tree ferns. North slope of the 
Luquillo Mts., 1900, Heller 4627 (Y.), the type. 

Distribution: Known only from Puerto Rico. 
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Ptychocoleits poltcarpds (Nees) Trevis., 

IIL 4^405. 1877. On trees. Between Cayey and Caguas, 190b, 

"dbmboSk'wI Mexico, Cube. Sento Domingo, .I.nrnic. 

Ptcsolheonb* pipmosA Steph., Hrfmgia 36; 126 1896. On 

trees. North side of the Luquillo Mts., 1899, IlelUi llbo (\.). 

Distribution: Tropical America. t i, i oq. 

Distribution: Jamaica. „ „ ti,^+ 

Rectolejeunea Brotoniae ^Vidnit^of Dorado, 1922, 

M9. Vl-J’j- ^ I"; j o b’^oito 6718 (Y.); vicinity of Vega Baja, 

-* »' '- 3 “ 

Bof Sub"* b.|T,i«f N^S 

SJe“ e Luquillo Mts , 1899, Hefc W M- (W- 

Distribution: Cuba. n x n, , on. 

\£ miXit; E?yu„ 9 u., 1902, E-« » (V.); Mt. Monies, 
Utuado, 1906, Howe. 1133 (Y.). 

Distribution: Cuba. 

/2rr""“h!’S olte? M?M.ri U.U 

190Qy iiowe 4^3 {Y.). ^ TTr.;+Arf 

Disteibution: Jamaica, southern United States. ' rv 

locality 1901, Vmlerwofid & Gmgs S93 oli Caguas Road, ,, 
SV(Y:); Mayagilcs, IW 

1906, Howe, Britton & Cowell 872 (Y.J, vicmiiy oi , 

'’D«in^Widdy distributed in the West Indies; also known 
from Mexico, Costa Rica, and southern Florida. 
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Stictolejeunea squamata (Willd.) Schiffn., in Engler & Prantl, 
Natur. Pflanzenfam. I^: 131. 1893. On the bark of trees, more 

rarely on rocks. Without definite date or locality, Sintenis 4-9 (Y.); 
vicinity of Cayey, 1900, Emm 84 (Y.); El Yunque, 1902, Evans 134, 
173, 192, 19.5 (Y.); Mt. Morales, Utuado, 1906, Howe 1100 (Y.). 

Distribution: Cuba, Haiti, Jamaica, St. Vincent, Dominica, 
Guadeloupe, Brazil, Costa Rica. 

Strepsilejeunea involuta (Gottsche) Steph., Spec. Hep. 6: 
282. 1913. On trees and shaded rocks. Without definite date or 

locality, Sinienis 95 (Y.); north slope of the Luquillo Mts., 1899, 
Heller 4655 (Y.); El Yunque, 1902, Evans 156 (Y.); Maricao to Mte. 
Alegrillo, 1913, E. G. Britton 2651, 2652, 2679 (Y.); Maricao, 1916, 
//. //. Wkdzel, withovi number (Y.); vicinity of Ad juntas, 1937, 
Pagan 443 p.p. (P.); El Yunque, 1937, Pagdn 543 (P.); also collected 
by Schwanecke. 

Disteibution: West Indies, Brazil. 

Symbiezidium baebiflokum (Lindenb. & Gottsche) Evans, Bull. 
Torr. Bot. Club 34: 540. pi 31, f. 11-1 4^ 1908. On the bark of 
living trees and on rotten logs. Without definite date, locality or 
number, Schwanecke; north slope of the Luquillo Mts., 1899, Heller 
770 (Y.); Maricao, 1937, Pagdn 119b, 289 (P.). 

Disteibution: Surinam, Cuba, Guadeloupe. 

Symbiezidium geanulatum (Nees) Trevis., Mem. r. 1st. Lomb. 
III. 4: 403. 1877. On trees. In Mte. Luquillo, 1847-50, Schwanecke 
without number (F.). 

Disteibution: Brazil, Surinam, Ecuador, St. Vincent. 

Symbiezidium teansveesale (Sw.) Trevis., Mem. r. 1st. Lomb. 
III. 4: 403. 1877. On trees. Sierra de Naguabo, 1885, Sintenis 2 
(Y.); north slope of the Luquillo Mts., 1899, Heller 784, 1144, 1159, 
1161, 4761 (Y.); El Yunque, 1902, Evans 25, 67, 126 (Y.); Rfo de 
Maricao, 1913, E, G. Britton 2678 (Y.); Maricao, 1937, Pagdn 216 
(P.); Mte. Torito, Canovanas, 1937, Pagdn 272 (P.); El Yunque, 

m7,Pagdn510(P,)- 

Disteibution: Jamaica, Cuba, St. Kitts, Dominica. 

Symbiezidium vincentinum (Gottsche) Trevis., Mem. r. 1st. Lomb. 
III. 4: 403. 1877. Without definite date or locality Sintenis 64; 
Sierra de Naguabo, 1914, N, L. Britton & IE. E, Hess 2209 (Y.). 
Disteibution : Tropical America. 

Taxilejeunea antillana Steph., Hedwigia 27 : 281. 11, f. 4 5, 

1888, Without definite date or locality, Sintenis 46, 112, 
Disteibution: Known only from Puerto Rico. 

Taxilejeunea Eggersiana Steph., Hedwigia 27 : 285. 1888. On 
the bark of trees, dead logs, shaded banks and on wet rocks. Arecibo 
to Utuado, 1906, N. L. Britton & J, F, Cowell 222, 249 (Y.); Finea 


1939] 


Pagan: Hepaticae op Puerto Rico 


7^ 

Al varez, Quebradillas, 1913, Bm. Hioram 15 (Y.) ;Hato Arriba, near 
Arecibo, 1914, E. G. Britton 2029 ^ 2030b (Y.); same locality, 1915, 
E. G. Britton 5118 (Y.); Las Dos Bocas, 1915, Siewns 967 (Y.); Mte. 
Torrecilia, 1915, N. L, Britton, Cowell & S. Brown 5681 (Y,); near 
Utuado, 1923, Britton & Britton 7533 (Y.). 

Distribution : Known only from Puerto Rico. 

Taxilejeunea obtxjsangula (Spruce) Evans, Bull. Torr. Bot. 
Club 38: 215. pL 10, /. 1-17. 1911. On the bark of trees and on 
limestone rocks. Lighthouse, Arecibo, 1914, N. L. Britton & J. F. 
Cowell 1924, 1928, 1929 (Y,); above Villalba, 1922, E. G. Britton & 
M. S. Brown 6222 (Y.); vicinity of Trujillo Alto, 1922, same eollccfors 
7047 (Y.). 

Distribution: Brazil, Florida, Bahama Islands, Virgin Islands. 

Taxilejeunea sulphurea (Lehm. & Lindenb.) Schiffn., in Engier 
& Prantl, Natiir. Pflanzenfam. F : 125. 1893. On living trees. With- 
out definite date or locality Sintenis 40; Cerro de Las Pinas, near 
Las Cruces, 1922, iV. L, Britton, J. Matz S: C. E. Char don 6913 (Y.); 
El Yunque, 1937, Pagan 144(^y i4i (F-); Mte. Guilarte, Adjuntas, 
1937, Pagan 433a, 434, 44ici (P.). 

Distribution: Tropical x4merica. 

Trachylejeunea AQUARIUS (Spruce) Evans, Bull. Torr. Bot. Club 
30: 561. pZ. 22 , j. 11, 1903. On the bark of trees. North slope of 
the Luquillo Mts., without date, Heller 4'i43 (Y.); El Yunque, 1900, 
Evans 189 p,p, (Y.). 

Distribution: Tropical America. 

Prullaniaceae 

Frullania arietina Tayi., G.L.N. Syn. Hep. 413. 1845. On 

trees and on rotten logs. Adjuntas, 1886, Sintenis 76 (Y,); vicinity 
of Cayey, 1900, Evans 75, 78, 99 (Y.); western end of Laguna Tortu- 
guero, 1922, E, G. Britton dc M, S. Brown 6858 (Y.). 

Distribution: Widely distributed in tropical America. Found 
also in Florida. 

Frullania atrata (Sw.) Nees, G.L.N. Syn. Hep. 463. 1845. On 
trees and on rocks. Luquillo Mts., 1885, Sintenis 14 (Y.); El Yunque, 
1900, Evans 40 (Y.); El Yunque, 1902, Evans 50 (ib); El Yunque, 
mi, Pagan 148 a {P,), 

Distribution: West Indies, Guiana, Brazil, Venezuela, Ecuador, 
Mexico. 

Frullania brasiliensis Raddi, Mem. Soc. Ital. Mod, Fis. 19: 
36. 1823; 20: pZ. 3, /. 2, 1829. On wet rocks and on dead wood. 
Catalina-Yimque trail, Luquillo Mts., 1923, E, 0. Britton 7643, 7739 
(Y.). 

Distribution: Widely distributed in the American tropics. 

Frullania gibbosa Nees, G.L.N. Syn. Hep. 411. 1845. On trees, 
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on the ground and on rocks. Lares, 1913, Britton, Britton & Hess 
2767 {Y.). 

Distribution: West Indies, French and British Guiana, Brazil, 
Mexico, Colombia, Peru, Chile, Barbados, Alabama. 

Feullania hians (Lehm. & Lindenb.) Mont. & Nees, FI. Boliv 
d’Orbigny. Voy. dans I’Amer. Merid. 72: 69. 1839. On rocks and on 
trees. Mt. Mandfos, near Jayuya, 1906, Britton & Marble 963 (Y.); 
Mt. Morales, Utuado, 1906, E. 6. Britton 496, 497 (Y.); Mte. Tor- 
recilla, 1911, Bro. Hioram IS (Y.). 

^ Distribution: From the West Indies and Mexico, through Costa 
Rica, Colombia, Ecuador, and Brazil, to Bolivia and Argentina. 

Feullania Kunzei Lehm. & Lindenb., G.L.N. Syn. Hep. 449. 
1846. On bark, old logs and on rocks. Vicinity of Cayey, 1900 
Evans 98 (Y); El Yunque, 1902, Evans 48 (Y.); Mt. Morales, Utuado, 
1906, Howe 4 B 4 (Y.); vicinity of Utuado, 1915, E. G. Britton, 5189 
(Y.); vicinity of Ala de la Piedra, above Villalba, 1922, E. G. Britton 
& M. S. Brown 6220 (Y.). 

Distribution: Southern United States, West Indies, Brazil. 
Feullania- nodulosa (Reinw., Bl., Nees) Nees, G.L.N. Syn. Hep. 

trees, on rocks and on the ground. Rfo de Maricao, 
1915, N. L. Britton & J. F. Cowell 4252 (Y.); first collected bv 
bcnwanecke tinder the name of F. Thuillierii Nees. 

Distribution: Asia, eastern Africa, eastern Australia, West Indies 
South America. 

Feullania riojaneirensis (Raddi) Spruce, Trans. & Proc. Edinb. 
Bot. Soc. 23. 1884. On the bark of trees, on logs and on rocks. 
Vicinity of Cayey, 1900, Evans 91 (Y.); Mt. Morales, Utuado, 1906, 
How 48^ 1096 (Y.); vicinity of Mayagiiez, 1906, Britton & 

Marble 591 (Y.); Mt. Morales, Utuado, 1906, Britton & Marble 837 
AA- ’ ^^ 9 <in 9 (P.); Mte. Cerrote, near 

Penuelas, 1937, Paqdn 
404 , 400 [F.}; also coW^ctedhj Sintenis 48, 54. 

• 5P™ibution: Widely distributed in tropical America. Also found 
in Honda. 

Feullania squaerosa (Reinw., BL, Nees) Dumort., Reeueil d’Obs 
sur les Jung. 13-1835. On trees, on logs and on rocks. Utuado, 190li 
Underwood & Griggs 18 (Y.); Mona Island, 1914, N. L. Brittm, 

f 

Distribution: WHely distributed in tropical and subtropical 
regions, extending as far north in the United States as Connecticut. 

Anthoceeotaceae 

Anthoceros carolinianus Mich., FI. Bor.-Amer. 2 : 280. 1803. 
Britton -^Suas Buenas, 1929, Britton & 



1 Linnaea 25; 356 and 357 . 1852. 
Hedwigia 27: 287 and 289. 1888. 
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Distribution: Connecticut; Florida, Georgia, Soiitli Carolina, 
North Carolina, Virginia, New Jersey. 

Anthoceros communis Steph., Bull. Herb. Boiss. 5: 80. .1897. 
On wet rocks and on the ground. Back of garage, Governor’s surnmeT 
residence, Guayama Road, 1924, Britton & Britton 7 998 (Y., N.); 
Matrullas, Orocovis, 1^8%, Pagan 21 (P.);Mte. Cerrote, near x4djuntas, 
1937, .9.^ (P.). 

Distribution : Widely distributed in tropical regions, 

X^NTHOCEROS KuNZEANUs Steph., Spec. Hep. 5: 981. 1916. Col- 
lected by Dr. Otto Kunze, without date, locality or number (N., F.). 
Distribution: Known only from Puerto Rico. 

/Vnthoceros laevis L., Spec. PL 1139. 1753. On moist banks and 
on rocks. Cayey, 1874, without number or collector\s name (N.). 

Distribution: Widely distributed in Europe, Asia and North 
x4merica; found also in Bermuda. 

Dendroceros crispus (Sw.) Nees, G.L.N. Syn. Hep. 581. 1846. 
On logs and on the soil. El Yunque, 1900, Emns 27 (Y.) ; El Yunque, 
1902, Emns 84 (Y.); Mte. Cerrote, near Adjuntas, 1915, N. L. Britton 
’ & S. Brown 5478 (Y.); Mte. Torito, Canovanas, 1937, Fagan 375 ^ 407 

(P.). 

Distribution: Guadeloupe, St. Vincent. 

Megaceros alatifrons Steph., Spec. Hep. 5: 947. 1916. On 
rotten wood and oh rocks. Mte. Guilarte, x^djuntas, 1937, Pagan 
559 (F.). 

Distribution: Guadeloupe. 

Megaceros vincentianus (Lehm. & Lindenb.) Campb., Ann. Bot. 
21: 472. pL 47i, /. 19. 1907. On rotten logs and on rocks. Mt. 
Morales, Utuado, 1906, Iloioe 858y 1109 (Y., N.); Mte. Torrecilla, 
1915, N. L. Britton j Cowell & 8. Brown 5686 (Y.); El Yunque, 1937, 
Pagan 188 (P.); Bo. Cialitos, Jayuya, 1937, Pagan 829 (P.). 
Distribution: Guadeloupe, St. Vincent. 

Notothylas Breutelii Gottsche, Bot, Zeit. 16: 21. 1858. On 
rocks and on clay banks. Vicinity of Cayey, 1900, Erans 64 (Y.), 
Santa Isabel, 1912, Johnston 204 (Y.); Coamo Springs, 1913, Britton 
& Marble 2344 (Y.); vicinity of Rio Piedras, 1937, Pagan 161 (P.). 
Distribution: Louisiana, Cuba, Virgin Islands. 

Excluded Species 


In the “Expositio Hepaticarum Portoricensium of Hampe and 
Gottsche Y Rs well as in Stephanies '' WYstindische Hepaticae,”^ 
Symphyogyna svnuata (Sw.) Nees & Mont., and Leptocolea marginata 
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(Leliiii. & Lindeiib.) Evans, were reported from Puerto Eico. A 
. tlioroiigh study of these species by Professor A. W. Evaiis^ pointed 
to the conclusion that S. sinuata was to be found only in Jamaica; 
and that the inateriai upon which the record of X. marginata was 
based, most likely can be referred to Diplasiolejeunea pellucida 
(Meissn.) Shiffii. In view of these facts it is better to consider that the 
two species are not yet known from Puerto Rico. Likewise, Brepanole-- 
jeiinea hamatifolia (Hook.) Schiffn., I), tenuis (Reinw., BL, Nees) 
Schiffn.^ and Prionolejeunca denticulata (Web.) Schiffn.^ are to be 
regarded as doubtful members of the hepatic flora of Puerto Rico. 

The University of Puerto Rico, 

Rio PiEDRAS, Puerto Rico. 


REVIEWS 

o 

Gerhard Aberg. Nagra Sphagnumfynd i Varmland — jamte en 
kort oversikt rorande Sphagnas allmanna formbildningar. Medde'l. 
fran Varmlands Naturhist. Forening 4: 1-31, 1933. Untersuchungen 
ilber die Sphagnum-Arten der Gruppe Subsecunda in Europa mit 
besonderer Beriicksichtigung ihres Auftretens in Schweden. Arkiv 
for Botanik 29A (1) : 1-77, 1937. — In 1883, C. Jensen made a study of 
the analogous variations in species of Sphagnum, and Russow, in 1887, 
developed a system of form-names to describe gross features appearing 
in 8^; types, which are rather well known, anoclada and 
dasgdrepanodada, for example. Dr. Aberg offers a method, based on 
this work, by which the gross appearance of a given sample of a species 
or variety of Sphagnum can be described in its form-name to any 
degree of detail which might seem desirable. Devices are made avail- 
able to designate approximate and intermediate types, and to show if 
a secondary trait is also strongly present in the plants. There is much 
to be said for the general adoption of a method such as this, to name 
forms of species of Sphagnum, particularly when made such a logical 
basis for study as done by Dr. Aberg. ^ 

Thus great interest is aroused when Dr. Aberg regards such varia- 
tions as due to the degree of “hydrophytism'' or water-modification'’ 
of a given species or variety. He finds certain traits unchanged in a 
species whether immersed or not, therefore kydrostabila and of geno- 
typic significance; on the other hand, much variation is found to be 
due to water modification, hence hydrolabila. 

In separate studies S. pidchrum (Lindb.) Warnst. is reduced to a 

1 Bull. Torr. Bot. Club 38: 262. 1911; Trans. Conn. Acad. 27: 13. 1925. 
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variety of 8, rccurvurti Beauv. ; the variety septiculaf/um is described as 
new for 8, mspidatum Ehrh. on the basis of characteristics considered 
to be genotypic; the variety serndatum Schlieph. of 8. cusi/idatMm h 
reduced to forma serrulata; and a forma plmnosa is described for the 
relatively xerophytic 8. aeuiifoliwn Ehrh. 

The treatment of Subsecunda is noteworthy. The pore structure 
and stem and leaf types of this group are studied minutely. Part of 
the pore structure is explained as being hydrostable in nature, but 
characteristic trends are found to be hydrolabile, and a terminology 
is developed to treat as forms the variations thus produced. A large 
number of specimens are analyzed and grouped in several tables. 
The many proposed European species of this group are reduced to a 
few species and varieties, with stages of water-modification: 8. Pylaiei 
Brid., 8. contortmn Schultz and var. 2)latyphyllum^ 8. subscctmdum 
Nees and vars. inundatum, bavaricum, auriculatum, and vufcsccMS. 

There are introduced as occurring in Subsecwidci, and given form- 
names, various stages of rejuvenated’^ plants (impoverished growths 
due to general sprouting from partly dead material, which simulate 
juvenile stages, as noted by C. Warnstorf in Sphagnologia Univer- 
salis,’^ 1911), which have caused the naming of many unsound species. 
Dr. Aberg thinks parallel trends due to hydrophytism also occur. 
Experiments by H. Paul Der Einfiuss des Wassers auf die Gestalt- 
imgs verbal tnisse der Sphagna,” 1932) have produced this irregularity; 
however, as Dr. Aberg points out, the direct transfer of material in 
Paul’s water cultures gives no good indication of the results of hydro- 
phytism as they occur in nature, but at least hydrophytic isophyllism 
has been experimentally demonstrated to some extent. Experiments 
of this sort are, of course, much needed. 

These studies by Dr, Aberg seem of great significance in the investi- 
gation of the perplexing genus Sphagnum. They have been confined 
chiefly as yet to parts of the groups Subsecunda and Cuspidata, and 
although these groups possess water-forms in the most marked 
degree, general extension of this type of study throughout the field 
would seem desirable. — Hollis Koster, Green Bank, Nevt Jersey. 


A. J. Grout. North American Musci Perfect! Nos. 326-350. 
Newfane, Vt. 1938. — Another series of Dr. A. J. Grout’s exsiccati of 
North American mosses appeared in August, 1938. Those of us 
accustomed to scanning through a moss manual and looking with 
wonder at descriptions and illustrations of plants remote from our 
collecting fields may have the opportunity of seeing some of these 
plants in the well fruited specimens issued in the current series. 

Eight pygmies of raossland are of special interest. Three closely 
related genera from the Atlantic region aptly appear together and 
are well represented hy Bmchia fiexuosayB, Dminellii and B. Drum- 




.84 


The Bkyologist 


[June 


nmidii, Plemidmm Sullivantii, and P. Raomeln, and Arclddiuvi 
DomielMi. Two small mosses from the west are Grimmia plagiopoda 
and PteTygoneuTon ovatwn. The Gri/ttwiia is common in sandstone 
regions and is widely distributed on both sides of the Rocky Moun- 
tains. P. omtum, from Washington, is widely distributed in this 
country but is especially abundant on soil in desert regions. 

Oncophorus Rwuei, from Tennessee, is apparently rare and of limited 
distribution while Entodon hreusetiis, from Maine, is uncommon but 
widely distributed in the northeastern quarter of the United States. 

The complete series is as follows: 326. Bryum affine (Bruch) Lindb., 
Vermont; 327. Bnjuvi uliginosum (Bruch) Bry. Eur., Michigan; 328. 
Mnium Drmimondii Bry. Eur., Maine; 329. Sphagnum compadum 
D. C,, Vermont; 330. Climacium Kindbergii (R. & C.) Grout., New 
York; 331. Grimmia plagiopoda Hedw., Colorado; 332. Fontinalis neo- 
mexicana Sull. & Lesq., Montana; 333. Pleiiridium Ravenelii Aust., N. 
Carolina; 334. Entodon brevisetus (Hook. & Wils.) J. & S., Maine; 
335. Pleuridium Sullimntii Aust., N. Carolina; 336. Bruchia Drum- 
mondiiElpQ.} N. Carolina; 337. Bruchia DonneUii Aust., N. Carolina; 
338. Pterygoneuron ovatum Hedw., Washington; 339. Thelia hirtella 
(Hedw.) SulL, New York; 340. Amhlystegium ^Jiiratzkanum Schimp., 
Vermont; 341. Orthotrichum sordidum Lesq. & James, Vermont; 342. 
Polytrichwri gracile Sm., Michigan; 343. Timmia austriaca Hedw., 
British Columbia; 344. Archidium DonneUii Aust., N. Carolina; 345. 
Oncophorus Rauei (iVust.) Grout, Tennessee; 346. Mnitim dnclidioides 
(Blytt) Hueben., Maine; 347. Bruchia flexuosa (Schw^aegr.) C. M., 
Georgia; 348. Plagiothccium denticulatum (Hedw.) Bry. Eur., Ontario; 
349. Hypnurn pratcnse Koch., Maine; 350. Mniwn stellare Reich., 
Maine.— Seville Flowers, University of Utah, Salt Lake City, 
Utah. 


NOTES 

The 1939 Foray of the Sullivant Moss Society will be held jointly 
with the eastern summer meeting of the Botanical Society of America 
and the American Society of Plant Taxonomists, June 16-18, at the 
Mountain Lake Biological Station, Mountain Lake, Virginia. 

Mr. Robert S. Williams, Research Associate in Bryology at the 
New York Botanical Garden, who is distinguished for his work on 
the mosses of Arctic and tropical America, as well as the Philippine 
Islands, celebrated his eightieth birthday May 6, 1939. It is appropri- 
ate to point out here that Mr. Williams was President of the Sullivant 
Moss Society from 1924 to 1931, the longest term of office that any 
President has yet served. 

Volume Number 2, including yagesi 29-52, man inn tied April 0, 1939. 
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A STUDY OF NARDIA LESCURIP 
Mary S. Taylor 


The original material of Nardia Lescurii was collected by Leo 
Lesquereux, in 1859, at Tallulah Falls, Georgia, and distributed by 
Austin, in 1873, under the name Alicularia Lescurii, n. sp. in his 
Hepaticae Boreali-Americanae, (No. 5). On the label of this number 
he stated that the new species differed from Alicularia scalaris in its 
emarginate-bilobed leaves. Two years later (1, p. 18) he published a 
fuller account, stating that the leaves were much like those of Sarco- 
scyphus e7narginatus,h\it that the leaf-cells and amphigastria were like 
those of A. scalaris. He added that the material was sterile and that 
the prostrate stem and leaf-bases were '‘rather copiously radiculose.’’ 

In 1884 LTnderwood (15, p. 115) changed the name of the species to 
Nardia Lescurii. In 1901, however, Stephani (14, p. 481) threw 
doubts on its validity by including it as a possible synonym of Alicu- 
laria minor (Nees) Limpricht, a species now known as Alicularia 
geoscypha DeNot. or Nardia geoscypha (DeNot.) Lindb. Then in 
1914 Evans (5, p. 89) upheld the validity of N. Lescurii and showed 
that its unisexual character distinguished it from the paroicous 
Nardia geoscypha. For a long time Nardia Lescurii was known only 
from Tallulah Falls, Georgia, and vicinity. The writer is now able to 
record it from various localities in Ohio, West Virginia, Kentucky, 
North Carolina, and South Carolina. 

* Papers from the Department of Botany, The Ohio State University, No. 405. 
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Narbia Lescurii (Aust.) Tender WOOD 

Alicularia Lescurii Austin, Hep. Bor.-x4mer. No. 5. 1873; Bull. Torrey 

Bot Club 6: 18. 1875. 

Nardia Lesmrii (Austin) Underwood, Bull. Illinois State Lab. Nat. 

Hist. 2:115. 1884. 

Plants growing in more or less dense mats, varying in color from 
bright green to brownish-green, frequently of a deep rose color. Stems 
to 4 cm. in length and without the leaves 0.15-0.5 mm. in width, the 
stems of the fertile plants much wider than those of the sterile plants, 
the stems of the archegoniai plants together with the leaves to 2 mm. 
in width; older portions of the stem prostrate and adherent to the 
substratum, the younger parts free from the substratum, sparingly 
branched, the branches intercalary from lateral segments; terminal 
branching also present, the branches appearing dichotomous. Rhi- 
zoids long, varying from white to light brown, sometimes tinged with 
claret, usually abundant on the stem to near the apex, mainly in 
clusters at the base of the amphigastria, frequently also on the ventral 
base of the leaves and on the ventral side of the stem below the 
marsupium. Leaves approximate to loosely imbricate, obliquely 
inserted, not decurrent, spreading from the stem, rarely slightly con- 
cave, frequently reflexed on the older parts of the stem, broadly 
orbicular and frequently somewhat quadrate, often decidedly undu- 
late and crispate, especially on female plants, the dorsal lobe fre- 
quently reaching to the middle of the stem or beyond, 0.35-0.9 mm. 
long and 0.4-1. 0 mm. wide, emarginate or emarginate-bilobed, the 
sinus acute or rounded, frequently gibbose, the lobes rounded, the 
margin entire, undulate or sinuate. Ceils usually with somewhat 
thickened walls and with large, distinct trigones with bulging sides, 
the trigones frequently confluent, the walls and trigones often of a 
deep rose color; median cells rounded to oblong-hexagonal, 24-44 (jl 
wide and 32-56 [x long; marginal cells smaller and subquadrate, 20- 
33 [x wide and 20-33 ^ long; oil-bodies round to oval, frequently bean- 
shaped, granulate, with uneven outlines, 7-10 p wide, 10-20 fx long, 
two to six in each cell, persistent if dried quickly; cuticle smooth or 
verruculate. Amphigastria constantly present, although sometimes 
hidden among the rhizoids, standing out from the stem and frequently 
almost at right angles to it, with the tip incurved, triangular-subulate, 
the margin entire or with one or more teeth, the amphigastria on the 
fertile stems usually larger and more ornate than the ones on sterile 
shoots, entirely free or united at the base for a short distance on one 
side with the neighboring leaf. Unisexual, both the male and female 
plants frequently in the same tuft; antheridial bracts commonly in 
six pairs, frequently as many as fourteen pairs, approximate to more 
or less closely imbricate, the cluster at first terminal on the main 
stem, later frequently becoming intercalary by the renewed vegetative 
growth at the apex of the stem, old stems often showing three or four 
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distinct zones of antheridial bracts; antheridial bracts emarginate or 
emarginate-bilobed, the dorsal lobe usually slightly larger than the 
ventral lobe and more or less deeply saccate and usually less obliquely 
inserted than the ventral lobe; two or three antheridia in the axil of 
the dorsal lobe, ellipsoidal to spherical, averaging 0.15 mm. in width 
and 0.16 mm. in length, the stalk averaging 0.09 mm, in length; 
antheridial bracteoles constantly present, one for each pair of bracts, 
similar in size and shape to the amphigastria on the vegetative parts 
of the stem, usually united at the base for a short distance on one side 
with the neighboring bract; archegonial receptacle terminal on the 
main stem; innovations frequently present, sometimes arising between 
the perianth and the first bract below the perianth, but usually close 
to the end of the ventral line of attachment of one of the second pair 
of bracts below the perianth, the innovation sometimes sterile, but 
usually giving rise to another archegonial receptacle; archegonial 
bracts in several pairs, larger and more decidedly undulate and 
crispate than the vegetative leaves and more nearly transversely in- 
serted, otherwise very similar; perianth borne on the upper margin of 
a small cup-chaped marsupium, in typical plants the longitudinal 
axis of the mature marsupium nearly at right angles to the longitudinal 
axis of the stem, mature perianth and marsupium together 1.7-2.0 
mm. in length, the perianth and marsupium of about equal length; 
perianth usually slightly shorter than the archegonial bracts, inflated, 
entire or irregularly divided into two to four short lobes, the lobes 
folded together and the mouth dorsi-ventrally compressed into a 
short, wide beak, the opening usually turned toward the dorsal side of 
the stem, composed throughout of more or less elongated cells, the 
cells in the lower part 15-25 pi wide and 40-60 [x long, those at the 
mouth 13-17 (X wide and 30-45 [l long, the cells, except at the apex, 
with trigones, the mouth minutely crenulate with projecting ceils; 
bracteole large, variously toothed and frequently 2-3-lobed, free its 
entire length. 

Sporangium oval, very dark brown, 0.65-0.8 mm. long; stalk to 
9 mm. long; cell-walls characterized by dark brown thickenings which 
show on the inner layer of the sporangium wall as transverse bands or 
half-rings and on the outer wall as knots or lumps; cells of the inner 
layer average 18 in width and 60 jx in length, with five to seven trans- 
verse bands or half-rings; cells of the outer layer average 30 |x in width 
and 37 pi in length, with knot-like thickenings on both the longitudinal 
and transverse walls; spore-mass reddish-brown; spores round or 
nearly so, 16-18 pi in diameter, dark yellowish-brown, finely and 
densely granular-papillate; elaters bispiral, reddish-brown, irregularly 
bent, slightly attenuate at both ends, the ends obtuse, 8-10 |x in width 
and up to 105 pi in length. 

The following specimens have been examined : Ohio : on wet ledges, 
cliff-faces, and soil at foot of cliffs. Crane Hollow, Exstein Hollow, 
Little Rocky Fork, Queer Creek, and Red Rock Ravines in Hocking 
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County (Tayloi^; on wet ledges, clift-faces, and moist soil, White’s 
Gulch, Jackson County (Taj^/or). Kentucky: on north-facing cliff, 
Natural Bridge, Powell County (Lucy Braun); on sandsoil in cave at 
same locality {Margaret Fulford); on cliff and on soil at foot of cliff at 
same locality (Taylor); on moist bank. Bell County (Taylor); Mc- 
Creary County (Brawn) (7, p. 120), not examined by the writer. 
West Virginia: on moist sandy bank along stream, near Welch, 
McDowell County (Taylor); Short Mt., Hanging Rock, Hampshire 
County (Nelle Ammons 548; Det. by Dr. A. W\ Evans). North 
Carolina: on sandy banks, moist rocks, and soil near waterfalls, 
Transylvania County (Taylor); Macon County (Taylor); on sandy 
banks, Henderson County (Taylor) ; on banks and moist soil, Haywood 
County (Taylor); Buncombe County (Taylor); Jackson County 
(Taylor); Avery County (Taylor), South Carolina: on wet rocks 
and banks Oconee County (Taylor); on moist soil near spring and on 
wet ledge, Pickens County (Taylor). Georgia: on wet rocks, Tallulah 
Falls, collected by Lesquereux in 1850, distributed by Austin in Hep. 
Bor.-Amer. (No. 5), as Alicularia Lescurii, n. sp. (Yale Univ. Herb.); 
rapids to Mineral Springs (A, B. Seymour) (Yale Univ. Herb.); 
Hurricane Path, vicinity of Tallulah Falls (Seymour) (Yale Univ. 
Herb.); Tallulah Falls (L. M. Underwood No. 389), (Yale Univ. Herb.); 
along Chattooga River, Rabun County (Taylor). 

In October, 1923, the writer found large mats of a beautiful Nardia 
covering the ledges along a waterfall in Red Rock Ravine, in Hocking 
County, Ohio. The plants appeared to be unisexual. In April of the 
following year plants with mature sporophytes were collected. During 
the latter part of May large numbers of plants with antheridia were 
examined without finding any trace of archegonia at the tips of the 
shoots. In June of the same year plants bearing archegonia were 
collected and these showed no trace of antheridia or antheridial 
bracts below the terminal archegonial receptacles. Both male and 
female plants were frequently found in the same tuft. Nearly 1700 
plants bearing sex organs have been carefully examined, and in no 
single case were archegonia and antheridia found on the same plant. 
The plants were compared with the original specimens of Lesquereux 
and also with those of Underwood and Seymour, all collected at or 
near Tallulah Falls and the antheridial plants and young archegonial 
plants were found to be identical with them. In 1914 Evans (5, p. 89) 
said that the absence of perianths and capsules in the specimens of 
Nardia Lescurii studied by him, which included both Austin’s exsic- 
catae and a part of Seymour’s collection, made it impossible to estab- 
lish the generic position of the plant beyond all doubt. The material 
collected by the writer contains both mature perianths and sporangia. 
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In its typical development Nardia Lescurii forms rather dense 
mats, with the older parts of the stems prostrate and adherent to the 
substratum and the tips of the shoots somewhat erect. The plants 
vary in color from light green to brownish-green and frequently are of 
a deep rose color due to a reddish pigmentation of the cell walls of the 
leaves and axes. This pigmentation sometimes involves an entire 
plant but may be restricted to a very small portion of the plant. 
Distinctly red plants and plants without the reddish pigmentation 
occur side by side in the same tuft, and frequently the leaves on one 
side of the stem will be strongly pigmented with red while the leaves 
on the other side of the axis will be devoid of pigmentation. 

Nardia Lescurii grows in very diverse habitats but usually in moist 
situations. In Ohio it is found in pure growths or with Diplophylluin 
apiculatum and Calypogeia Sullivantii at 700 to 800 feet elevation on 
ledges and faces of cliffs of Blackhand conglomerate in the deep gorges 
in Hocking County. In Jackson County it grows at about 700 feet 
elevation on Sharon conglomerate cliffs and ledges along the stream 
in White’s Gulch. At Natural Bridge, Powell County, Kentucky, it 
occurs on north-facing sandstone cliffs at an elevation of 1,400 to 
1,500 feet. The species is very common in western North Carolina on 
moist sandy banks along roads and streams, on ground near springs, 
on ledges along waterfalls, on the ground at edge of bogs, and on little 
hummocks in bogs on some of the high mountains. The writer has 
collected this species in North Carolina at elevations ranging from 
2,000 to 5,000 feet. In Avery, Buncombe, and Macon counties it was 
found at nearly 4,000 feet, and in Haywood and Jackson counties 
very fine specimens were collected at nearly 5,000 feet. 

Two types of branches are present. In the type more commonly 
present, the branches are intercalary in character and arise from 
lateral segments. They originate slightly above the leaf and close to 
the end of the ventral line of attachment. Branches of this type 
rarely occur at any considerable distance below the apex of the shoot, 
but usually originate near the archegonial receptacle, where they 
develop as innovations. Sometimes the innovation arises between 
the perianth and the first bract below the perianth, but usually it ap- 
pears close to the end of the ventral line of attachment of one of the 
second pair of bracts below the perianth. Innovations almost in- 
variably develop when fertilization fails to take place or when the 
embryo does not develop. This is particularly apparent in tufts con- 


JJL 


90 


The Bryologist 


[August 


taining plants with sporophytes, where usually no innovations are 
present on the plants where sporophytes have developed. On the 
other hand, they are almost invariably present on plants where peri- 
anths are present but where no sporophytes have developed. Occa- 
sionally two innovations are present. An innovation usually remains 
sterile for a while, but sometimes it gives rise to an archegonial recep- 
tacle after three or four pairs of leaves have been formed. Frequently 
the innovation remains sterile until it has reached a considerable 
length. The second type of branching, which is only occasionally 
present, is terminal in character, and the branches appear dichoto- 
mous. 

Austin (1, p. 18), in his original description of Ncirdia Lescurii, 
noted that it differed from Nardia scalaris in having all the leaves 
emarginate or emarginate-bilobed. Underwood (15, p. 115) described 
the leaves as usually emarginate-bilobed. In all the material of 
Nardia Lescurii examined by the writer, the leaves were found to be 
emarginate or emarginate-bilobed. The leaves are usually slightly 
wider than long and frequently are somewhat quadrate. The leaves 
are obliquely inserted and the dorsal lobe reaches to the middle of 
the stem or slightly beyond, giving the stem, as seen from above, a 
zig-zag appearance (Figs. 1, 2). As a rule, the leaves of the sterile 
plants are plane, but the leaves on the female plants are usually more 
or less undulate or crispate, these characters becoming increasingly 
more pronounced the closer the leaves are to the archegonial recep- 
tacles (Fig. 2). 


Explanation op Figures 
Nardia Lescurii (Aust.) Underwood 
Fig. 1. Part of a sterile plant, dorsal view, X 18. Fig. 2. Part of a female 
plant showing perianth and archegonial bracts, dorsal view, X 18. Fig. 3a. 
Tip of a male plant, dorsal view, X 18. Fig. 3b. Tip of another male plant, 
dorsal view, X 18. Fig. 4. A leaf, X 57. Pig. 5. Cells from the margin of a 
leaf, X 273. Fig. 6. Ceils from the middle of a leaf, X 273. Fig. 7. Cells 
from the middle of a leaf showing oil-bodies and chloroplasts, X 273. Fig. 
8. Section of stem showing position of leaves and amphigastria, lateral view, 
X 28. Fig. 9. Amphigastria from sterile stem, X 57. Fig. 10. Archegonial 
bracteoles from different plants, X 57. Fig. 11. Tip of female stem, longitu- 
dinally split, showing marsupium, nearly mature sporphyte, “calyptra’' with 
three archegonia containing unfertilized eggs, perianth, two archegonial bracts, 
three vegetative leaves, two archegonial bracteoles and three amphigastria, 
X 18. Fig. 12. Tip of female stem, longitudinally split, showing the marsu- 
pium, foot and part of the stalk of the mature sporophyte, the torn “calyptra,'' 
perianth, archegonial bracts and leaves, X 18. 

The figures were all drawn by the writer from material collected in E-ed 
Eock Eavine, Hocking County, Ohio. 
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The cell-walls vary in thickness but, as a rule, they are decidedly 
thickened. Trigones are constantly present and are usually very 
distinct. The trigones frequently have bulging sides and sometimes 
are confluent. The cell-walls and trigones are often pigmented with 
red. 

In fresh material of Nardia Lescurii the oil-bodies are very prom- 
inent. Each cell contains two to six of these bodies, which are round or 
bean-shaped. They are composed of a large number of globular 
bodies united together, the outline of the whole body being irregular 
and resembling that of a cluster of grapes (Fig. 7). Incidentally, it 
was found while working with fresh material that if plants were kept 
moist and in the dark, the oil-bodies completely disappeared after 
nine to eleven days. It was also found that the oil-bodies could be 
preserved in the dried material, if freshly collected plants were dried 
quickly while exposed to sunlight. This is mentioned merely as one 
of the interesting things observed in connection with the study of the 
plant, and is not given as conclusive proof that oil-bodies can always 
be preserved in this way. Perhaps too little attention has been given 
to the importance of the oil-bodies as a distinguishing character be- 
tween genera and between species of the same genus. In the European 
and North American species of Nardia, the oil-bodies play an impor- 
tant part in the taxonomy of the species. 

The amphigastria (underleaves) are always well developed and are 
constantly present on sterile as well as on fertile shoots, although they 
are frequently hidden among the rhizoids. They stand away from the 
stem, often almost at right angles to it, and frequently with the tip 
incurved. The amphigastria are either free their entire length or are 
united at the base for a short distance on one side with the accompany- 
ing leaf. They are triangular-subulate, with the margin entire or with 
one or more teeth. The amphigastria on the female plants are usually 
larger and more ornate than those on the sterile shoots. 

The antheridial bracts are loosely to closely imbricated and vary 
from six to fourteen pairs in a cluster. The cluster is at first terminal 
on a main stem, but often becomes intercalary by the renewed vegeta- 
tive growth at the apex of the shoot. Old plants frequently show' as 
many as three or four distinct zones of antheridial bracts. The 
antheridial bracts show considerable variation, not only when different 
plants are compared, but also when different parts of the same cluster 
are compared. When dissected off and spread out, the bracts are of 


1939] 


Taylok: Nardia Lescurii 


93 


about the same and size and shape as the vegetative leaves. Occasion- 
ally the dorsal lobe is smaller than the ventral lobe, but usually it 
equals or surpasses the ventral lobe in size. The bracts usually present 
the appearance of being complicate-bilobed, with a slight keel that is 
rounded in the lower part. The dorsal lobe is more or less deeply sac- 
cate, this condition being brought about in part by a dilation of the 
inner part of the dorsal lobe, in part by an inflexion of the outer part 
of the dorsal lobe, and in part by a less oblique insertion of the dorsal 
lobe. Frequently the dorsal lobe shows very little inflexion, this 
condition being very apparent in the lower bracts of Fig. 3b. On 
plants recently collected by the writer, all the antheridial bracts were 
decidedly more complicate-bilobed in appearance and more deeply 
saccate than the bracts shown in Figs. 3a and 3b. Each bract en- 
closes two or three antheridia. In all cases observed, the antheridia 
were found only in the axil of the dorsal lobe. The antheridia are 
ellipsoidal or spherical and average 0.15 mm. in width and 0.16 mm. 
in length. A number of mature antheridia measured nearly 0.2 mm. 
in length. The stalk averages 0.09 mm. in length. The antheridial 
bracteoles are constantly present, and there is a bracteole for each 
pair of bracts. The bracteoles are very similar in size and shape to 
the amphigastria on the vegetative parts of the stem, and are usually 
united in the lower part for a short distance on one side with the 
neighboring bract. 

The female plants are usually larger than the sterile plants and have 
wider and thicker stems (Fig. 2). The leaves are larger and more undu- 
late and crispate than the leaves on sterile shoots. There is usually no 
very sharp distinction between the archegonial bracts and the vegeta- 
tive leaves. The bracts are larger and more decidedly undulate and 
crispate and are more nearly transversely inserted than are the ordi- 
nary leaves, otherwise they are very similar to them. The first two 
pairs of leaves, and sometimes the third pair of leaves, below the 
perianth may be designated as the archegonial bracts (Fig. 2). Ac- 
cording to many of the descriptions of Nardia, the bracts are more or 
less concrete or coalesced with the perianth. These descriptions do 
not agree with the actual conditions. The bracts are really borne on 
the outer surface of a small cup-shaped marsupium, and the perianth 
is borne on the margin of this marsupium. 

It seems appropriate to call attention in this connection to certain 
distinctions brought out by Knapp (9, p. 88) in an article on the so- 
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called protective structures associated with the developing sporophytes 
in the acrogynous Jungermanniales. In the first part of his article, 
Ivnapp deals with the structures which represent leaf dike outgrowths 
of the segments and are homologous to the leaves of the stem. In the 
second part of the article, he considers the changes which the sporo- 
phyte-bearing tip of the stem itself undergoes during the development 
of the embryo, and describes the structures which are formed around 
the sporophytes. 

In the Jvhula group of the acrogynous Jungermanniales these 
structures are derived entirely from the venter of the archegonium 
and constitute a calyptra in the narrower sense. These conditions are 
thus exceedingly uniform throughout the Jubula group. On the 
other hand, in the Jungermannia group of the acrogynous Jungerman- 
niales, the conditions are far more diverse. It is only in its very young- 
est stages that the embryo is surrounded only by the venter of the 
archegonium, and the ensheathing structures are derived in part from 
tissue at the tip of the stem and in part from the enlarged venter of 
the archegonium. Knapp emphasizes that the difference in derivation 
of these structures, which is closely connected with other differences 
associated with fertilization and the development of the sporophytes, 
constitutes one of the important distinctions between the two main 
groups of the acrogynous Jungermanniales. In the Jubula group the 
mature archegonia are almost sessile on the tip of the stem, and the 
tip of the stem bearing the archegonia does not become very fleshy 
after fertilization has taken place. After fertilization has taken place, 
and simultaneously with the enlargement of the venter, a stalk is 
interpolated between the base of the venter and the stem. In some 
genera this stalk remains short, but in other genera it becomes rela- 
tively long and the venter of the archegonium is correspondingly 
raised above its original position on the stem. All nutrient materials 
must pass out of the tip of the stem through this stalk and into the 
lower part of the venter, where they are difl:*used tlirough the foot of 
the embryo. The mature sporophyte is surrounded only by the en- 
larged venter of the archegonium and is completely enclosed by it. 

In the Jimgermannia group the conditions are very different. After 
fertilization, not only the venter of the archegonium enlarges but also 
the archegonial receptacle, and in many species the whole tip of the 
branch or stem becomes very fleshy. The foot of the young embryo 
penetrates more or less deeply this fleshy tissue, which is made up, in 
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large part, of food-storing cells. In 1903 Evans (4, p, 333) called at- 
tention to the peculiar enlargement of the tip of the female branch 
below the perianth in the genus Odontoschisina^ and said that it was to 
be considered as one of the secondary effects of fertilization. Goebel 
(8, p. 109) mentions that one can easily follow the penetration of the 
sporophyte by the presence of empty, disorganized cells around the 
lower part of the sporophyte. 

Knapp (9, p. 88) distinguishes three main types of growth associated 
with the sporophyte-bearing tip of the stem during the development of 
the sporophyte. He further states that, although he has attempted to 
separate the three types, there is really no very sharp distinction be- 
tween them. Combinations of any two types and of all three types 
are to be found. 

In the first type described by Knapp (9, p. 88) the whole tip of the 
stem becomes enlarged and the developing sporoph^^te penetrates this 
fleshy tissue. To this type belong the phenomenon of coeocauly and 
GoebeFs Tylimantlius type of marsupium. To a certain degree this 
type is characteristic of the whole Juiigermannia group. The depth 
to which the sporophyte penetrates varies considerably in different 
genera and in different species of the same genus. Commonly only 
the foot of the sporophyte penetrates the stem tissue, but frequently 
also the stalk and even the sporangium. Knapp says that coelocauly 
is actually only the pronounced form of this type of growth, in which 
even the sporangium penetrates the stem tissue, and the venter of the 
archegonium is only slightly developed after fertilization has taken 
place. The part of the stem which the sporophyte penetrates may 
elongate simultaneously with the penetration of the sporophyte or 
after the stem has been penetrated, so that the hollo wed-out part of 
the stem does not necessarily represent the actual penetration of the 
sporophyte. In erect or suberect stems, there is, after fertilization, a 
more or less uniform growth of the stem on all sides, with the result 
that the enlargement of the stem and the subsequent sheath-like 
structure around the sporophyte is more or less symmetrical. 

In many horizontally-growing species or species where the female 
branch is very short, the enlargement of the sporophyte-bearing tip of 
the stem or branch is not symmetrical, as it is in erect or suberect 
species, but shows a more or less decided bulging on the side toward 
the substratum. In some species this ventral enlargement becomes 
very prominent and forms below the embryo a fleshy protuberance, 
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into which the developing sporophyte grows. In many species only 
the foot of the sporophyte grows down into the thickened stem tissue. 
However, in some species the whole sporophyte penetrates this 
ventral enlargement. Knapp (9, p. 95) has followed closely the de- 
velopment of the sporophyte-bearing stem in Prasanthus suecicus 
(Gottsche) Lindb., a species in which the foot of the sporophyte pene- 
trates a prominent protuberance on the ventral side of the stem. This 
species grows closely appressed to the substratum, with the tip of the 
shoot nearly horizontal. After the archegonia are formed, the longi- 
tudinal growth on the ventral side of the stem becomes decidedly more 
pronounced than the growth on the dorsal side. As a result of this 
one-sided growth, the whole archegonial receptacle is displaced to the 
apparent dorsal side of the stem. After fertilization, this unequal 
growth continues and brings about a further displacement of the 
embryo and the archegonial receptacle. Vertical growth then brings 
about the enlargement on the ventral side of the stem into which the 
sporophyte grows. Knapp says that the development of the sporo- 
phyte-bearing tips of the stems in Nardia goosey pha (DeNot) Lindb. 
and Nardia Breidleri (Limpr.) Lindb., two species that usually grow 
closely appressed to the substratum, is very much the same as in 
Prasanthus, Prominent ventral protuberances are developed on the 
archegonia-bearing stems in these two species, but are not present on 
the erect shoot-tips of Nardia scalaris (Schrad.) S. F. Gray and 
Nardia cornprossa (Hook.) S. F. Gray. However, erect forms of 
Nardia goosey pha, /. erecta and /. subereeta, show no ventral protuber- 
ances on the sporophyte-bearing stems. Knapp designates this type 
of marsupium as GoebeFs TylimantJms type, since it was described by 
Goebel (S, p. 200) in 1906 for the genus TylimantJms, He further 
states that this type of marsupium represents a dorsi- ventral modifica- 
tion of the simple penetration of the sporophyte into a radially 
thickened stem, y 

In the second type of development described by Knapp (9, p. 99) 
there is, after fertilization, an increased growth of the stem tissue at 
the apex of the shoot directly below the archegonia, resulting in a 
cone-shaped enlargement of the stem inside the perianth. As a result 
of this growth, the archegonium containing the fertilized egg, together 
with the archegonia in which fertilization has not occurred, are raised 
above their original position on the tip of the stem or branch. Instead 
of standing at the tip of the stem, the archegonia containing unfertil- 
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ized eggs now appear to be borne on the caiyptra or enlarged A’^enter 
of the archegonium containing the young embryo. Usually, after 
fertilization has taken place, the stem tissue directly below the arch- 
egonia grows upward to only a slight extent, and the archegonia con- 
taining unfertilized eggs are found at the base of the venter of the 
archegonium containing the fertilized egg, and are but slightly raised 
above their original position on the apex of the stem. In some species, 
however, the archegonia containing unfertilized eggs are elevated a 
considerable distance above their original position. The presence, on 
the sheath directly surrounding the sporophyte, of archegonia con- 
taining unfertilized eggs, shows that the sheath is composed, at least 
in part, of stem tissue. 

Instead of using the term caiyptra to designate only the enlarged 
venter of the archegonium, as Goebel does, Knapp suggests that it 
might be better to designate as caiyptra, the whole sheath directly 
surrounding the sporophyte so far as the sheath extends above the 
original position of the archegonia. Before fertilization has occurred 
the mature archegonia and the perianth are borne at approximately 
the same level on the tip of the stem or branch and later, after fertiliza- 
tion has taken place, the original position of the archegonia can 
usually be recognized by the insertion of the perianth or, if this is not 
present, by the insertion of the youngest pair of archegonial bracts. 
In order to indicate the origin of the different parts of the sheath, 
Knapp suggests that one may speak of the venter of the archegonium 
and of the shoot-calyptra. He designates as shoot-calyptra, a sheath 
directly surrounding the sporophyte, this sheath being derived from 
stem tissue at the apex of the shoot and bearing on its surface arch- 
egonia which contain unfertilized eggs. 

Knapp says that there is actually no very sharp distinction between 
the one process, which in its most pronounced form leads to coelocauly, 
and the other process, which brings about the formation of a shoot- 
calyptra. In both coelocauly and the formation of a shoot-calyptra, 
stem tissue forms to a greater or less degree the sheath directly sur- 
rounding the sporophyte. According to Knapp (9, p. 104), the dis- 
tinction between the two processes is based on this fact, that usually 
the mature archegonia are borne at the tip of the stem or branch at 
approximately the same level as the insertion of the perianth or of the 
youngest pair of archegonial bracts. Knapp then designates as shoot- 
calyptra the part of the sheath, composed of stem tissue, which ex- 
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tends above the original position of the archegonia. The part of the 
sheath below this position he considers as stem tissue penetrated by 
the sporophyte, and calls the process coelocauly. In coelocauly there 
is not only a penetration of the stem tissue by the sporophyte, but 
also an elongation of the stem around the sporophyte. In the forma- 
tion of a shoot-calyptra, the tip of the stem, on which are borne 
archegonia containing unfertilized eggs, grows up around the sporo- 
phyte, and at the same time the developing sporophyte penetrates 
the cone-shaped enlargement of the stem apex within the perianth. 
The main difference between the two processes is based on the fact 
that in the formation of a shoot-calyptra the penetration of the stem 
tissue by the sporophyte is slight in comparison with the elongation 
of the stem tissue around the sporophyte, while in coelocauly the 
sporophyte penetrates the stem tissue to a considerable distance and 
the elongation of the stem tissue around the sporophyte is relatively 
slight. V 

In the third type of development described by Knapp (9, p. 113) a 
peripheral zone of stem tissue at the tip of the sporophyte-bearing 
shoot elongates and grows upward, forming a hollow, cylindrical 
sheath around the whole group of archegonia, and carries up with it 
the perianth, if this is present, and also the bracts. To this type 
belong Goebel’s type and the Calypogeia type of marsupia. 

The Isotachis type of marsupium is developed on erect or suberect 
tips of shoots and is radial in structure. In 1906 Goebel (8, p. 200) 
first recognized the morphological significance of this type of marsup- 
ium and described it for the genus Isotachis. Investigations by Knapp 
show that this type of marsupium is very pronounced in a number of 
species belonging to some of our most common genera of hepatics, 
such as Marsupella, Nardia (Alicularia), and Plectocolea (Eucalyx). 
Knapp has followed closely the development of the sporophyte-bear- 
ing stems in Plectocolea hyalina and Plectocolea obovata, two species of 
a genus closely related to Nardia. Formerly these two species were 
considered by some hepaticologists as belonging to the genus Nardia, 
and by others as belonging to the genus Eucalyx. Recently Evans 
(6, p, 38) has recognized the validity of Mitten’s genus Plectocolea 
and has listed under it the new combinations, Plectocolea hyalina 
(Lyell.) Evans and Plectocolea obovata (Nees) Evans. In these two 
species the archegonia are formed at the tip of the main shoot and 
are enclosed by a young perianth and bracts. The tip of the shoot 
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consists of meristematic tissue. Through increased growth in a 
peripheral zone of stem tissue, a hollow, cylindrical sheath grows up 
around the whole group of archegonia and carries up with it the 
perianth and the bracts. At the time the archegonia are mature, the 
perianth is considerably developed and the peripheral zone of stem 
tissue has grown up a slight distance around the whole group of arch- 
egonia. This peripheral zone of stem tissue is meristematic and grows 
further during the development of the sporophyte. At the same time 
the perianth and the bracts increase in size and through periclinal 
divisions become two layers thick at their base. There is, however, no 
trace of coalescence between the perianth and the bracts. The 
marsupium developed in these two species is radial in structure. 

Knapp (9, p. 118) has followed very closely the development of the 
marsupium in Nardia compressa and Nardia geoscypha. The origin 
of the marsupium in these two species is the same as in Plectocolea. 
In Nardia compressa, a species with erect or suberect stems, a marsup- 
ium of the Isotachis type is formed, the process of development being 
much the same as that described for Plectocolea hyalina. In Nardia 
geoscypha, a species that usually grows closely appressed to the sub- 
stratum, longitudinal growth becomes greater on the ventral side than 
on the dorsal side, and growth is at first greater on the under side of 
the marsupium. As a result of this unequal growth, the whole arch- 
egonial receptacle becomes more nearly erect. Later, all parts of the 
marsupium grow out equally around the archegonia. A peripheral 
zone of stem tissue grows up around the whole group of archegonia 
an^,rcarries up with it the perianth and the bracts. After fertilization 
hasi taken place, a more or less prominent protuberance is formed on 
the ventral side of the stem below the embryo, and the developing 
sporophyte grows down into this enlargement of the stem tissue. In 
N. geoscypha thieiftiarsupium is a combination of the Tylimanthas and. 
Isotachis types. That stem tissue also forms part of the t'calyptra” 
in the genus Nardia, is shown by the frequent presence on this struc- 
ture of archegonia containing unfertilized eggs. Thus, all three types 
of growth associated with the sporophyte-bearing stems of the Junger- 
manma group of the acrogynous Jungermanniales are represented in 
the genus Nardia, and all three types are present in A. geoscypha. As 
previously stated, erect forms oiN. geoscypha, f. erecta and/, suherecta, 
show no ventral protuberances on the sporophyte-bearing stems. 
Knapp says that the marsupium in A. Breidleri is also a combination 
of the Isotachis and Tylimanthm tYP^s. 
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Knapp (9, p. 154) considers the Calypogeia type of marsupium a 
modification of the Isotachis type, standing in a similar relation to the 
dorsiventral development of the archegonia-bearing tip of the shoot 
as the dorsiventral Tylimanthus type represents a modification of the 
simple penetration of the sporophyte into a radially thickened stem. 
According to Knapp (9, p. 151), the preliminary requirement for the 
formation of a marsupium of the Calypogeia type is a change in the 
direction of the shoot axis of about 180^ This change does not take 
place at the immediate tip of the stem but intercalary on older parts 
of the archegonia-bearing shoot. After the change of direction has 
been effected, a peripheral zone of stem tissue grows up around the 
whole group of archegonia, as in Isotachis. h mally, through growth 
of meristematic tissue below the embryo, the lower tip of the marsu- 
pium enlarges, and the developing sporophyte then grows down into 
this enlargement. In all marsupia of the Calypogeia type, the Tyli- 
manthus type is also pi*esent to some degree. The most important 
distinction between marsupia of the Calypogeia and Isotachis types, 
according to Knapp, is that in the Calypogeia type the axis of the 
little stem is drawn into the marsupium, while in the Isotachis type it 
is not. 

So far as the writer has observed, the development of the sporo- 
phyte-bearing tip of the stem in Nardia Lescurii is very similar to that 
described by Knapp for N. geoscypha. The stems of A. Lescurii are 
usually prostrate, with the older portions closely adherent to the sub- 
stratum. The archegonia are terminal on the main stem. As a rc suit 
of the unequal elongation of the dorsal and ventral sides of the 
part of the stem below the archegonial receptacle, and while ’the 
archegonia are still in a very young stage, the whole archegonial 
receptacle is displaced to the apparent dorsal side of the stem. On 
practically all stems examined, there was a more or less prominent 
protuberance on the ventral side of the stem below the archegonial 
receptacle. A peripheral zone of stem tissue grows up around the 
whole group of archegonia and carries up with it the perianth and the 
bracts. The mature marsupium is a combination of the Tylimanthus 
and Isotachis types. Archegonia containing unfertilized eggs are fre- 
quently present on the “calyptra’’ (Fig. 11). Their presence on the 
"'calyptra’" shows that the second type of growth described by Knapp 
is also present in this species. One finds, then, in N. Lescurii^ as in N. 
geoscypha, all three types of growth described by Knapp. The longi- 
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tudinal axis of the sporophyte and of the mature marsiipium are fre- 
quently nearly at right angles to the longitudinal axis of the main 
stem (Figs. 11, 12). 

Five species of Nardia are now recorded for North America and 
Europe. Four of these species, N. Breidleri, N. compresssa, N. geo^ 
scypha, and N, scalaris, are found on both continents. At present, 
the fifth species, N. Lescurii is known only from North America, 
where it has been collected in only a few states in the eastern half of 
the United States. 

Of the four species common to both continents, A. geoscypha is the 
most likely to be confused with N. Lescurii, The main distinction be- 
tween the two species is the difference in sexual character, N. Lescurii 
being constantly unisexual while N, geoscypha is constantly paroicous. 
In addition to the difference in sexual character, which is accompanied 
with differences in the antherid.’al bracts and antheridia, A. Lescurii 
is further distinguished from typical forms of N. geoscypha by its much 
larger size, by the presence of emarginate or emarginate-bilobed leaves 
on all shoots, and by the constant presence of well-developed amphi- 
gastria on sterile as well as on fertile shoots. Nardia geoscypha, how- 
ever, exhibits a wide series of variations with respect to size, color, 
contour of leaves, and habit, all of which are due, perhaps, to differ- 
ences in habitats. The species has been described under various 
names, the distinctions having been based largely on variations in the 
characters just mentioned. 

The long list of synonyms cited by Muller (12, p. 517) for Alicidaria 
geoscypha is an indication of the extent to which the species has been 
misunderstood. Nardia geoscypha was first described as a species by 
De Notaris (3, p. 486) in 1859, under the name oi Alicidaria geoscy- 
Ijhus. The apical sinus of the leaves is given as narrowly obtuse or 
broadly emarginate, or the leaves somewhat bilobed, while other 
leaves are said to be entire. De Notaris described the species as 
having no amphigastria. Either he overlooked the antheridia or 
failed to find them or their remnants, since he writes, “ Fructus maturi 
et antheridia desiderantur’" (3, p. 487). 

In 1874 Carrington (2, p. 27) published the new combinations, A. 
repanda (Hiiben.) Lindb. (based on J. scalaris i^repandaHuben,) and A. 
geoscypha (De Not.) Lindb. Qo^B^diOXi Aliculariageoscyphus De Not.). 
Nardia repanda is given as paroicous and the leaves are described as 
emarginate. Lindberg applied this name to the pale, erect form of 
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the species. N. geoscypha is described as autoicous and the lower 
leaves are said to be entire or emarginate. Amphigastria are said to be 
rare on the sterile stems, and the color of the plant is given as reddish- 
brown or purple. 

In 1876 Limpricht (10, p. 251) described the species as Alimlaria 
minor and gave as synonyms Jung, scalaris (3 minor N. v. E. 1833 and 
J. scalaris g repand i Hiiben. 18e34. The species is described as par- 
oicous and the color of the plant is given as reddish-brown to dark 
brown, more rarely green. He described the leaves of the sterile 
shoots as entire, and the leaves of the fertile shoots as having a short, 
narrow sinus. Amphigastria are said to be evident only on the erect 
parts of the stem, Limpricht (10, p. 433) states that he is very 
familiar with both Lindberg’s N. repanda and N. geoscypha^ and 
maintains that both species are paroicous and show such slight differ- 
ences that he considers them to be merely forms of a single species. 

In 1879 Lindberg (11, p. 8) recognized his error in regard to the 
distinctions he had made between N. geoscypha and N. repanda (3, 
p. 27). At the same time he designated the typical form of the species, 
which he earlier had named N. geoscypha, as N. haematosticta. He 
made his earlier N. repanda a var. suberecta of Nardia haematosticta. 
At the same time, Lindberg described a new species, N, insecta, which 
he gave as paroicous, and the leaves as divided one-fourth to nearly 
one-half. Amphigastria were said to be present everywhere. 

In 1902 Schiffner (13, p. 212) listed the species as Nardia minor 
(N. ab. E.) Arnell. He states that he has never found the species 
other than paroicous. He describes the emargination of the leaves as 
extremely variable, and notes that on some sterile shoots one finds 
scarcely a trace of emargination, while on other shoots one finds as 
deep a sinus as that given for Nardia insec ta Lindberg. For this 
reason Schiffner (13, p. 213) considers N. insecta as only a variety of 
N. minor. 

As a rule, Nardia Lescurii is larger than typical forms of N. geoscy- 
pha, the stems of the former species averaging 2.5 cm. in length, and 
commonly attaining a length of 4 cm., while the stems of N. geoscypha 
average from 1 to 1.5 cm. in length. Muller (12, p. 520) states that 
Alicularia geoscypha f. erecta Breidl. grows in wet places in tufts 3 to 
5 cm. deep, so this form undoubtedly most nearly rivals N. Lescurii 
in respect to size. 

The leaves of both sterile and fertile shoots of N. IjCscutH, so far as 
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observed by the writer, are always emarginate or emarginate"!)iiobe(!. 
On the sterile shoots of N, geoscypha the leaves are frequently entire 
or only very slightly emarginate and are somewhat concave. The 
var. insccta, which has all the leaves emarginate or emarginate-bi~ 
lobed, agrees very closely with N. Lescurii in this respect. The leaves 
of N, geoscypha are usually smaller than those of N. Lescurii, but 
there is so much variation in this respect that the difference in size of 
leaves can not be used as a distinguishing character. The leaf-cells 
are very much alike in both species and the differences in cell-meas- 
urements are almost negligible. Moreover, the cells of both species 
are characterized by the presence of trigones, which are usually very 
prominent. 

Amphigastria are well developed and are constantly present on all 
shoots of N. Lescurii. In N. geoscypha they are usually present only 
at the tip of the fertile stem, but sometimes they are present on the 
sterile stems. In the var. insecta they are present on all shoots. The 
amphigastria in the two species are very similar in shape, but as a rule 
they are much better developed in Nardia Lescurii. 

Although Nardia Lescurii and Nardia geoscypha bear a strong re- 
semblance to each other and are doubtless closely related, the import- 
ant distinction in the sexual character of the two species will at once 
serve to distinguish them. As already noted, N. Lescurii is constantly 
unisexual while N. geoscypha is constantly paroicous. This distinction 
is associated with differences in the antheridial bracts. In N. geoscp'- 
pha the antheridial bracts are in one or two pairs below the archegonial 
bracts. Except for their position on the stem, there is little to dis- 
tinguish them from the archegonial bracts, both antheridial and arch- 
egonial bracts being more or less decidedly undulate and crispate. 
Usually, the first pair of bracts below the archegonial receptacle bear 
no antheridia in their axils and may be regarded as the archegonial 
bracts. However, in two cases the writer observed antheridia in the 
axils of the first pair of bracts below the archegonial receptacle. The 
antheridia are ephemeral and their remnants are difficult to demon- 
strate. In N. Lescurii the antheridial clusters are composed of six to 
twelve pairs of bracts. Old plants frequently show two or three dis- 
tinct zones of antheridial bracts. The bracts are usually modified to 
such an extent that they are readily distinguished from the vegetative 
leaves. The two lowermost leaves in Fig. 3a are vegetative leaves, 
while all the leaves in Fig. 3b are to be considered as antheridial 
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bracts. As previously stated, the writer has recently collected anther- 
idial plants on which all the bracts are decidedly more complicate- 
bilol^ed in appearance and more deeply saccate than those shown in 
Figs. 3a and 31). In the case of the plants just mentioned the dis- 
tinction between antheridial bracts and vegetative leaves is decidedly 
more pronounced than that shown in Fig. 3a. Remnants of the old 
antheridia can generally be demonstrated in the axils of the bracts 
long after the contents of the antheridia have been discharged. The 
conspicuousness of the antheridia led the w;riter to make measure- 
ments of the antheridia in both N, Lescurii and N. geoscypha. The 
results were very interesting. In N. geoscypha the antheridia, without 
the stalk, averaged 0.094 mm. in width and 0.10 mm. in length. The 
largest antheridium measured 0.11 mm. in width and 0.15 mm. in 
length. The stalk averaged 0.042 mm. in length. In A. Lescurii the 
antheridia averaged 0.15 mm. in width and 0.16 mm. in length. How- 
ever, many of the antheridia measured 0.198 mm. in length and two 
antheridia measured 0.20 mm. in length. The stalk averaged 0.09 mm. 
in length. 

Although the sporophyte characters in both species are not con- 
stant, they appear to be somewhat more constant in N. geoscypha than 
in N, Lescurii, In the latter species the cells of the outer layer of the 
sporangium wall average 30 ^ in width and 37 p. in length. The cells 
of the inner layer average 18 p. in width and 60 p in length. The spores 
average 16.5 p in diameter, but occasionally a spore is found that 
measures 18 p in diameter. In N. geoscypha the ceils of the outer 
layer of the sporangium wall average 36 p in width and 40 p in length. 
The cells of the inner layer average 16 p in width and 75 p in length. 
The spores average 19.8 p in diameter. In both species the spores are 
granular-papillate. In N. geoscypha the average length of the cells of 
the inner layer of the sporangium wall was rather constant for the 
different sporangia examined. In iV. Lescurii the average length of 
the cells of the inner layer of the sporangium wall varied decidedly 
not only in sporangia from different localities, but also in sporangia 
taken from the same tuft. 

Identification in the case of both N, Lescurii and N. geoscypha is 
simple when the sexual condition of the plants can be determined. 
However, a positive identification is not always possible in the presence 
of sterile material of N, Lescurii or when dealing with mature female 
plants w’hen no antheridial plants are present in the tuft. The same 
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tiling is also true of N. geoscypha when it is Impossible to determine the 
paroicous condition. In N. geoscypha the antheridia are ephemeral. 
For this reason the antheridia should be looked for while the marsu- 
pium and the perianth are still in the very early stages of their develop- 
ment. 

There is little danger of confusing Nardia Breidleri with N, Lescurii. 
In both species the plants are unisexual and have emarginate or 
emarginate-bilobed leaves. Nardia Breidleri^ however, is very much 
smaller than N. Lescurii, th.% stems being only two or three millimeters 
in length and forming thick, blackish-brown tufts. Besides this, the 
areolation of the leaves is decidedly different from that of N. Lesctirii, 
the cells, at least in the apical part of the leaf, having equally thicTk- 
ened, reddish-brown walls, while the cell-walls of N. Lescurii have 
very prominent trigones. The cells of N, Breidleri are further char- 
acterized by the absence of oil-bodies. Prominent oil-bodies are al- 
ways present in the cells of N. Lescurii, Amphigastria are poorly 
developed in N. Breidleri and are present only at the tip of the stem. 

Nardia scalar is and N, compressa agree with N, Lescurii in their 
unisexual character. In addition to its unisexual character, N. scalaris 
further agrees with iV. Lescurii in having numerous, lanceolate 
amphigastria, but it is readily distinguished from the latter species by 
its entire leaves and by the presence of smooth, shining oil-bodies in 
the cells of the leaves. In N. Lescurii the oil-bodies are composed of 
a large number of globular bodies united together, the outline of the 
whole body being irregular and resembling that of a cluster of grapes. 
Nardia compressa is readily distinguished from N, Lescurii by its 
much larger size, the plants being from 4-10 cm. long, and also by the 
presence of entire, reniform leaves, which are laterally compressed. 
The oil-bodies are small and sometimes distinct. Amphigastria are 
scarce except at the apex of the stem or near the archegonial recep- 
tacles. 

The writer wishes to acknowledge the kindness of all who have 
loaned specimens for study or have given assistance in any way, and 
would express her sincere thanks to Prof. J. H. Schaffner, Dr. A. W. 
Evans, and Dr. G. W. Blaydes for their helpful suggestions during 
the preparation of this paper. 

Asheville, North Carolina 
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THE ANNULUS OF POTTIA TRUNCATA (HEDW.) FURNR.* 
R. T. Wareham and John B. Whitney', Jr.I 

In the course of a recent study of the Pottiae of North America (4) 
the annulus of P. truncata was found to be markedly different from 
that of the others in that a minute, colorless, club- or hook-shaped 
filament extended from each annular cell. These peculiar structures 
prompted further study of the annulus. The observations to date 
are here reported. 

Viewed from the outside of the capsule, the filaments extend above 
the mouth of the urn (Fig. 1). Seen from above, the annulus cells 

Papers from the Department of Botany, The Ohio State University, No. 415. 
t The anatomical study was carried out by H. T. Wareham; the microchemical study 
by John B. Whitney, Jr. 
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are elongated and appear to have a circular opening or pore at the 
outer end on the upper face. The filaments extend upward from this 
pore (Fig. 2). From a longitudinal-radial view, the point of attach- 
ment and relation of the filaments to the annulus cells can be seen 
more clearly. The lower end of the thread-like filament extends from 
near the inner end of the cell through the pore (Fig. 3). A very trans- 
parent slime or mucilage surrounds the filaments. When stained with 
aqueous Bismark Brown, the filaments are deeply stained, while the 
slime, though definitely stained, remains lighter in color. That the 
origin of the slime and filaments is within the annulus cells is indicated 



Fig. 1 . Portion of deoperculate urn mouth seen from the outside. Fig. 2. 
Upper surface of annulus. Fig. 3. Longitudinal radial section through the 
urn mouth. AH figures 380: 1; made with the aid of a camera lucida. 


by its association with the pore (Fig. 3). Further, the filaments have 
been seen emerging from the cells when dry capsules were moistened 
under microscopic examination. In making the microchemical de- 
terminations the procedures discussed in Tunman (3) were followed. 

Ruthenium Red stains the untreated filaments and slime, suggest- 
ing the presence of pectic materials. Iodine or chlorozinc-iodide colors 
the unswelled material yellow, and colors it blue after swelling with 
dilute KOH, indicating the presence of hemicellulose. The filaments 
and slime do not dissolve in water, indicating that pectin is not the 
major pectic component. Cold dilute KOH does not dissolve nor 
swell the filaments. Hot dilute KOH swells them but does not dis- 
solve them, indicating that pectic acid is not the chief constituent. 
Cold dilute H2SO4 or HCl, alone or followed by dilute KOH, does not 
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dissolve the filaments and slime, suggesting that calcium pectate is not 
the chief constituent. Hot dilute HCl or H 2 SO 4 does dissolve the fila- 
ments and slime, indicating that they are composed of pectose (proto- 
pectin) or hemicellulose or both. The unswelled filaments are iso- 
tropic; when swelled with KOH they are faintly anisotropic, suggest- 
ing the presence of hemicelluloses ( 2 , p. 129). This conclusion is borne 
out by the staining reaction with iodine and chlorozinc-iodide. 

The indications are, therefore, that the filaments and slime are 
composed of pectose (protopectin) and hemicellulose. Tunman ( 3 , 
p. 921), notes that hemicelluloses are not a distinct group but are in- 
cluded with pectic substances by many investigators. 

Lorch ( 1 , p. 240-241) describes ^^Schwellkorper” in a description of 
the annulus of Bryum pseudotriquetrum Schwagr. The chemical tests 
he cites, while not critical, indicate the possibility of the presence of 
hemicellulose and do not preclude the possibility of the presence of 
pectic substances. The ''Schwellkorper'' of B. pseudotriquetrum may 
be homologous with the annular filaments of P. truncata. 

The slime and filaments may function in lifting the operculum from 
the urn. The filaments may be seen most easily by removing, under 
water, the operculum from the well-moistened capsule. The annulus 
of P. intermedia (Turn.) Fiirnr. is identical with that of P. truncata, 
further evidence of their very close relationship. In P. lanccolafa 
(Hedw.) C. Miill. similar structures occur, but the filaments are 
shorter and not so well defined. 

The Ohio State University 
Columbus, Ohio 
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A NEW SPECIES OF LICHEN FROM NORTH CAROLINA 
xAlbert W. Herre 

Among the numerous puzzling and more or less aberrant lichens 
received from Mr. G. G. Nearing, of Ridgewood, New Jersey, is an 
interesting specimen of an Anthracothecium which I am reluctantly 
compelled to describe as new. 

Anthracothecium pauciloculare Herre, sp. nov. 

Thallus epiphloedes, sat crassus, laevis, flavido-cinerascens, hypo- 
thallo nigricante limitatus. KOH — . Apothecia crebra; perithe- 
cium globosum, semi-immersum, nigricans, parte emersa hemi- 
sphaerica, ostiolo parum conspicuo. Asci subcylindrici ; paraphyses 
simplices. Sporae octonae, fumoso-olivaceae, obliquae verticaliter 
uniseriatae, plerumque quadriloculares, oblongae, apicibus rotundatis, 
septis transversis 3-5, loculis lenticularibus ; crass. 14-20 pi, et long. 
24-39 ti. 

Ad corticem arboris, Kitty Hawk, North Carolina. 

The thallus is uniform, dull yellowish-dusky ashen in color, with a 
black limiting hypothallus; KOH — . The numerous apothecia are 
more or less clustered. The perithecium is globose, more or less im- 
mersed, black, the emergent portion hemispherical, the ostiole little or 
not at all visible. The asci are more or less cylindrical, the paraphyses 
simple. The eight spores are arranged obliquely in a vertical row, 
smoky to smoky-brown, and oblong with rounded ends. Most of them 
are quadrilocular, only a few showing more than one row of cells or more 
than three septae; breadth 14-20 [l, length 24-39 pi. 

Type specimen collected on the bark of trees at Kitty Hawk, North 
Carolina. 

Stanford t’NivERsiTY, California 


RECENT LITERATURE ON MOSSES 
Margaret Fulford 

Amann, J. Notice sur trois Muscinees de la flore valaisanne. Bull. 
Murithienne 62 : 40-44. 1935. 

Andres, H. Bryologische Notizen. Jahrb. Nassau. Ver. Naturk. 
83; 36-39. 1936. 

Bartram, E. B. New and noteworthy mosses from Jamaica. Jour. 

Wash. Acad. Sci. 26 : 6-16. 5 fig, 1936. 

Brotherus, V. F., K. Okamura, und A. Zahlbruckner. Materialen 


110 


The Bryologist 


[August 


zii eioer Flora der Cryptogamenpfianzen des fernen Ostens. Act. 
Inst. Bot. Acad. Sci. USSR. Ser. II, fasc. 3: 589-596. 1936. 

Cain, S. A. Archidiaceae. In Grout, A. J., Moss Flora of North 
America north of Mexico 1 : 24-29. 2 pi. 1936. 

Dixon, H. N. Decas generum novorum Muscoruin. Jour. Bot. 
[London] 74 : 1-10. 1 p/. 1936. 

. Additional mosses from the Belgian Congo collected by 

O. A. H0eg, in 1930. 1 & II. K. Norske Vidensk. Selsk. Forh. 1937 
(11): 38-41. 1937. 

Fischer, J. Zur Verbreitungsokologie von Splachum sphaericum 
(L. fil.) Swartz. Bot. Centbl., Beihefte. Abt. A, 55: 122-144. 
1936. 

Grout, A. J. Moss Flora of North America north of Mexico. 1: 

1-61. 88 pi 1936. Newfane, Vermont. 

Ikenberry, G. j. The relation of hydrogen-ion concentration to the 
growth and distribution of mosses. Amer. Jour. Bot. 23: 271- 
279. 1 tab. 1936. 

Jennings, O. E. Bryophytes of Southampton Island. [27 mosses, 7 
liverworts.] Mem. Carnegie Mus. 12^: 7-16. pi. SO. 1936. 
Kabiersch, W. Studien liber die ostasiatischen Arten einiger Laub- 
moosfamilien (Mniaceae-Bartramiaceae). Hedwigia 76: 1-94. 
24 fig. 1936. 

Koch, W. Uber einige Wassermoos-Gesellschaften der Linth. Ber. 

Schweiz. Bot. Ges. [Riibelfestb.] 1936: 355-364. 1936. 
Ladyzhenskaja, C. I. Note on the fam. Mniaceae from Khibin. 
Acta Inst. Bot. Acad. Sci. USSR. Ser. II, fasc. 3 : 379-587. 8 fig. 
1936. 

JLipman, C. B. The tolerance of liquid air temperatures by dry moss 
protonema. Bull. Torrey Bot. Club 63: 515-518. 1 fig. 1936. 
Luisier, a. Recherches bryologiques recentes a Madere. I. Broteria 
Cienc. Nat. [Lisboa] 5: 140-144. 1936. 

Meylan, C. La flore bryologique de la reserve d’Aletsch. Bull. 

Murithienne 53: 116-140. 1935-1936. 

Moller, H. Lovmossornas utbredning i Sverige. XIII. xArkiv Bot. 
28A (4) : 1-106. 7 1936, 

Nichols, G. E. and C. Steere. Bryophytes of the Porcupine 
Mountains, Ontonagon County, Michigan. Michigan Acad. Sci., 
Arts, and Letters, Papers 22 (1936): 183-200. 1937. [167 
mosses, 52 hepatics.] 

Noguchi, A. Studies on the Japanese mosses of the orders Isobryales 
and Hookeriales. I. Jour. Sci. Hiroshima LTniv. Ser. B, Div. 2, 
3:11-26. 7fi.g.2pl 1936. 

POTIER DE LA Varde, R. Luisierella Ther. et P. de la V., genus 
novum familiae Pottiacearum, s. f. Pottioidearum. Bull. Soc. 
Bot. France 83 : 73-76. 1 fig. 1936. 

Reimers, H. Zwei bemerkenswerte Laubmoosfunde im, nordlichen 
Schwarzwald. Hedwigia 76: 169-178. 1936. 



Fulford: Recent Literature 


Reimers, H, liber die Laubmoosgattungen Bryoporteria Ther., 
Camptodontium Dus., Hymenoloma Dus., Vermcidens Card, und 
ihre systematische Stellung. Notizbi. Bot. Gart. u. Mus. Berlin- 
Dahlem 13: 36-52. 1936. 

Rendle, a. B. Notes on the flora of the Bermudas. Jour. Bot. 
[London] 74: 42-50; 65-71 ; 101-112. 1 map. 1936. [9 mosses, 11 
hepatics.j 

Rilstone, F. Cornish Bryophyta. Jour. Bot. [London] 74: 234-236. 
1936. [18 mosses, 13 hepatics.] 

Savicz, L. Les mousses de Farchipel Francois- Joseph, ssevernaia 
Zemalia, et File Wiese recoitees par V. P. Savicz durant FexpMi- 
tion polaire de 1930 sur le brise-glace ''G. Sedov.” Acta Inst. 
Bot. Acad. Sci. USSR. 1936. Ser. II, fasc. 3: 505-578. 1 map. 

1936. 

Sakurai, K. Beobachtung iiber die japanische Moosflora XIII. Bot. 
Mag. [Tokyo] 51: 8-14. 6 fig. 1937. 

. Beobachtung iiber die japanische Moosflora XlVa, b. Bot. 

Mag. [Tokyo] 51: 103-109; 133-141. IS fig. 1937. [German 
with Latin diagnoses.] 

Schindler, H. Ein kleiner Beitrag zur Kryptogamenflora von Thiir- 
ingen. Mitt. Thiiring. Bot. Ver. 44: 59-60. 1937. 

Sharp, A. J. Interesting bryophytes, mainly of the Southern Appa- 
lachians. Jour. So. Appalachian Bot. Club 1 : 49-50. 1 pi. 1936. 
Smith, G. M. Cryptogamic Botany. Vol. II. Bryophytes and 
Pteridophytes. vii + 380 p. 224 fig- McGraw-Hill. New York, 
1938. 

Theriot, I. Additions a la flore bryologique de la Colombie. Rev. 
Bryol. et Lichen. 10:11-18. 7 fi.g. 1937. 

. Mousses de ITle-de-Paques. Rev. Bryol. et Lichen. 10: 

74-77. 2fiy. 1937.^ 

. Sur une collection de mousses des Nouvelles-H^biides (Mis- 
sion E. Aubert de la Riie, 1934). Rev. Bryol. et Lichen. 10: 128- 
135. 4fig- 1937. 

Verdoorn, F. Hepaticae Selectae et Criticae IX (1936), X (1937) 
and Musci Selecti et Critici III (1936), IV (1937). Ann. Bryol. 
10: 124-130. 2 Ulus. 1937. 

— — . On some recent contributions to Japanese bryology (Edi- 
torial). Ann. Bryol 10: 1-2. 1937. 

Wachter, W. H. Mr. L. H. Buse 1819-1888. Ann. Bryol. 10: 157. 

1937. 

Watson, W. The bryophytes and lichens of British woods. II. 

Other woodland types. Jour. Ecology 24 : 446-478. 1936. 
Zerow, D. K. Zur Kenntnis der Torfmoose des Ussuri-Gebiets. 
Jour. Cercle Bot. Acad. Sci. Ukraine [Kiev] 7-8: 173-176. 1933. 
[Russian with German summary.] 


University of Cincinnati 


112 


The Bkyologist 


[August 

















A NEW RECORD OF FISSIDENS SUBLIMBATUS 
William B. Drew 

According to the most accurate information which the writer has 
been able to obtain, Fissidens suhliinhatus Grout has been collected 
previously but four times, all from stations in Arizona {Ty^e, E. B. 
Bartram, no. 1613) and New Mexico.^ 

It was therefore interesting to discover this moss among the collec- 
tions from Missouri made by the writer^ during 1937-1938 while he 
was a visiting Assistant Professor of Botany at the University of 
Missouri. Two separate collections of the species were made from a 
locality a few miles south of Columbia, Boone County. One of these 
stations is on the wet, shaded limestone cliff forming what is locally 
known as the ^‘Rock Bridge” (W. B. Drew, no, 18038, June 26, 1938). 
The second station is nearby on the cool, wet mossy sides of a sink- 
hole known locally by the picturesque name of The DeviFs Ice Box” 
(W. B. Drew, no. 21138, June 26, 1938). 

According to Dr. Grout, who has very kindly checked the writer’s 
determination, the Missouri plants differ somewhat from the type in 
having more acute leaves with the cells not so regularly arranged. 
Moreover, the operculum appears to be larger than that of the type; 
but as Dr. Grout has pointed out to the writer (m litt), this circum- 
stance may well be due to immaturity. Since the species is so little 
known, it is not surprising to find that additional collections manifest 
variations from the typical; but until more material of Fissidens 
suhlimhatus accumulates, it will not be possible to establish exactly 
the limits of variation. 

Department of Botany, 

Carleton College, Northfield, Minnesota. 

NOTE 

From August 20, 1939, to June 1, 1940, the address of the Editor 
will be: Department of Biology, University of Puerto Rico, Rio 
Piedras, Puerto Rico. To this address should be sent all contributions 
for The Bryologist. 

1 See Grout, A. J., Moss Flora of North America 1: 14. 1936. 

2 This note is the first in a projected series of reports on the bryophytes of Missouri, 
the investigation of which was greatly enhanced by a grant made by the University of 
Missouri Research Council to which the writer hereby makes grateful acknowledge- 
ment. 

Volume Number 5, including pages 5$-84, was issued June i, 1989. 
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A NEW SPECIES OF PLAGIOCHILA FROM THE 
SOUTHERN APPALACHIAN MOUNTAINS 

H. L. Blomquist 

In 1896, Evans published his Notes on the North American Species of 
Plagiochila} In this paper eight species are discussed, three of which 
are described as new. Later he found one of these (P. Sullivantii 
Gottsche) to be an aggregate of two species from which P. Austini 
Evans was segregated.^ Since that time four new species (P. alaskana 
Evans, P. arctica Bryhn and KaaL, P. Fryei Evans, P. Smallii Evans) 
have been described and the European species P. tridenticulata (Hook.) 
Taylor has been found in this country. With the transfer of one 
species (P. inter rupta (Nees.) Dumort) to the genus Pedinophyllum 
Lindb., thirteen species are now recognized for North America north 
of Mexico and the West Indies. 

In the autumn of 1937, among some specimens of Hepaticae col- 
lected by Lewis E. Anderson in western North Carolina, the writer 
found a Plagiochila characterized by conspicuously irregularly divided 
leaves with caducous lobes. The uncommonness of these characters 
indicated an undescribed species and this opinion was later confirmed 
by Dr. Evans. 

Some time later, A. J. Sharp informed the writer that he had col- 
lected similar material in several localities in eastern Tennessee. 
Both Anderson and Sharp then suggested that the writer describe the 
new species and kindly offered to place all their collections at his 
disposal. 






1 Bot. Gaz. 21: 185-194. 1896. 

2 Rhodora 16: 68- 70. 1914. 
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Plagiochila caduciloba sp. nov. 


Planta rubro-fusca (raro virido-fusca), repens, intricata. Caulis 
diffusus vei subascendens, fragilis, parce inaequaliterque vei subdi- 
chotome ramificatus, longus circa 2 cm., crassus .12-. 18 mm., com- 
positus e duabus laminis cellularum parietibus incrassatis directian- 
gularum vei oblongarum cingentium cylindrum cellularum parietibus 
tenuibus elongatarum. Folia caulina alterna, distantia, diffundentia 
45°-70'^, late cuneata, circa 1 mm. longa et lata .5 mm., longe decur- 
rentia in dorso sed breviter in ventriculo; margo dorsalis recta vei 
leviter undulata aliquando lobum havet, dum margo ventralis non- 
numquam leviter retroversa unum, duos, vei tres lobos saepenumero 
habet; apex latus ferens tres vei duos lobos primarios qui idem in lobos 
caducos inaequaliter dividuntur. b'olia ramea simiiia foliis caulinis 
sed plerumque minora, lobis primariis vix aut omnino non divisis, 
Cellulae foliorum 21-25 [x prope apicem, 15-28 ad basim, trigonis 
distinctis. AmpMgastria male maturantur. Inflorescentiae non 
visae sunt. 

Plant light to reddish-brown, rarely dark green, growing in de- 
pressed mats. Stem spreading to slightly ascending, brittle, sparingly 
irregularly branched or sub-dichotomous, 2 cm. or more in length .12 
to .18 mm. in diameter, composed of 2 layers of thick-walled rectangu- 
lar or oblong cells surrounding a central cylinder of thin-walled elon- 
gated cells; short rhizoids occasionally present. Stem leaves alternate, 
distant, spreading at an angle of 45 to 70 degrees, slightly convex, 
broadly cuneate, about 1 mm. long by .5 mm. wide at the widest part, 
moderately long decurrent antically, short decurrent postically; anti- 
cal margin straight to slightly undulate, often with a single narrow 
lobe, rarely more; postical margin the same as the antical but more 
often with one to three or more lobes, sometimes slightly broadly 
re volute; apex broad, commonly with 3 or 2 primary lobes, the lobes 
deeply irregularly dissected into finger-like, blunt to acute caducous 
secondary lobes which often obscure the primary lobing. Branch 
leaves similar to the stem leaves but usually smaller and having the 
3 or 2 primary lobes little if at all divided. Leaf cells averaging 21 to 
25 tJi' near the apex and 25 to 28 at the base; trigones distinct except 
near the apex. Amphigastria rudimentary. Inflorescences not seen. 
Sharp's specimen no. 3871 is designated as the type and is deposited in 
the Herbarium of Duke University; a duplicate of the type is in the 
Herbarium of the University of Tennessee. 

Nokth Carolina: moist rocks, Bearwaliow Falls, Toxa way Gorge, 
Transylvania Co., Anderson 4295. 

Tennessee: conglomerate cliff, Bullhead, Mt. LeConte, Sevier Co., 
Sharp 341028; moist rock. Pinnacle Mt., Trail, Greenbrier, Sevier Co., 
Sharp 341101; moist shaded cliffs, Spruce Flats Branch, Tremont, 
Blount Co., Sharp 34205, 34603; moist face of bluff, Greenbrier, 
Sevier Co., Sharp 3871. 
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Figs. 1-19. Plagiochila caduciloba Blomquist. 1, 2. Upper and lower 
sides respectively of main shoot, X 90. 3— 8. Stem leaves showing variation in 
lobing, X 90. 9, 10. Branch leaves, X 90. 11. Cells from near apex of leaf, 
X 900. 12. Cells from base of leaf, X 900. 13. Cells from leaf margin, X^OO. 
14. Median leaf cells, showing trigones and undulate walls, X 900. 15. Cells 
in longitudinal section of stem, X 900. 16. Cells in cross section of stem, 

X 900. 17. Cells from surface of stem in optical view, X 900. 18, 19. Amphi- 
gastria, X 667. 
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The most outstanding characteristics of this interesting species are 
the much divided leaf apices and the early shedding of the lobes 
(Figs 1, 2). So far as is known, no other species of Plagiochila has the 
combination of these two features developed to such a degree. In 
fact the extreme lobing and the early falling of the lobes have made it 
somewhat difficult to determine the fundamental shape of the leaf. 
This has only been possible through a study of the younger leaves at 
the tip of the plant and of the leaves of the smaller branches (Figs. 9, 
10) in which the fundamental lobing is often not obscured by further 
division and the lobes remain more or less intact. The secondary 
lobing at the apex of the leaves is so variable that no two leaves are 
exactly the same. The presence of lobes on the postical and antical 
margins is a fairly constant feature but the number and position of 
these lobes also vary. The antical margin has commonly fewer lobes 
than the postical. 

The stem is usually sparingly branched, but when branching is 
present it is apparently dichotomous or at least suggests dichotomy. 
Intercalary branching is quite frequent. 

Leaf cells also vary in size and shape, especially in the median 
portion of the leaf, ranging from small, almost isodiametric, to rel- 
atively large and oblong. The walls are usually smooth but in some 
leaves, especially in the older ones, the cell walls may become thick, 
undulate, and distinctly lamellate (Fig. 14). Trigones are quite dis- 
tinct at the base of the leaf but become less so towards the apex. 

While regeneration of the caducous lobes has not been observed in 
this species, it seems safe to assume that they function as propagules 
in vegetative reproduction, as has been observed in other species.^ 
The structures involved in vegetative reproduction of liverworts have 
been recently ably discussed by Degenkolbe.^ According to his classi- 
fication the caducous lobes of the new species would come under the 
term Bruchblatter."'' 

According to the most recent revision of the genus Plagiochila by 
Carl, ^ the new species falls in the Section Bidentes of the Subgenus 
Eu-Plagiochila. This section is characterized by small species with 
capillary, brittle stems and small leaves, usually not over 1 mm. in 
length. The leaves are relatively far apart and form a broad angle 

1 Carl, H. Hedwigia 72: MS-’ISS. 1932. 

2Aim. Bryol, 10: 43-96. 1937. 

3 Ann. Bryol., Suppl. II, 170 pp. 1931. 
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with the stem and often show a tendency to drop off. The tip is 
usually 2, 3 or rarely more divided. The leaf cells are usually rela- 
tively large, thin-walled, and with or without trigones. The amphi- 
gastria are much reduced, ranging from a few to several cells. 

According to Carl (pp. 47-48), the species which belong to the 
section Bidentes include the following: P. bidem Gottsche, P. hicmpkP 
ata Gottsche, P. cuneata Gottsche, P. trifida St., P. loriloba Herzog 
(recently reduced to a variety of P. ciincata by Herzog), and P. tri- 
denticulata (Hook.) Dumort. Three of these species (P. hicuspidakij 
P. cuneata j and P. tridenticulata) occur in North America. 

In attempting to work out the relationship of the new species some 
difficulty has been encountered in obtaining authentic specimens. 
However, from the specimens available and with the help of the 
original descriptions and illustrations, it seems fairly safe to conclude 
that the new species is most closely related to the Mexican species P. 
cuneata} This has deeply 2-3-lobed leaves and the lobes are often 
further variously shallowly lobed. P. cuneata does not, however, 
show a strong irregularity in secondary lobing nor any extreme 
tendency to an early shedding of the lobes. However, according to 
Degenkolbe^ the leaves of this species as well as of some others readily 
break up into fragments. 

The nearest relative of the new species in geographical distribution 
is P. tridenticulata which occurs at high altitudes in the southern 
Appalachian Mountains. This species has 2-3-lobed leaves but does 
not show any marked tendency to secondary lobing nor the caducous 
habit of the lobes, although whole leaves often drop off. There is, 
however, some similarity between the branch leaves of the new species 
(Fig. 10) and the stem leaves of P. tridenticulata. The leaf cells of 
both species are also quite similar although those of the latter are on 
the average smaller. 

The writer wishes to express his appreciation to Lewis E. Anderson 
and A. J. Sharp for placing their collections at his disposal, to Alexand- 
er W. Evans for his kindness in reading the manuscript and offering 
valuable criticisms and helpful suggestions, and to R. R. Roseborough 
of Duke University for his assistance in preparing the Latin diagnosis. 
Department OF Botany, 

Duke University, Durham, N. C. 

1 Gottsche, C. M. De Mexikanske Levermosser. Pp. 137-139. Tab. IV. 1867. 

Loc. cit., p. 49. 
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FIELD NOTES ON A COLLECTION OF 
LOUISIANA HEPATICAE 

Ruth Dowell Svihla 

During the years 1925 to 1927, as opportunity permitted, hepatics 
were collected in the marsh region of southern Louisiana by Ruth and 
Arthur Svihla. These were sent to Miss C. C. Haynes who, together 
with Dr. M. A. Howe, identified them. I am indebted to Miss 
Haynes for permission to report on this small collection at this time. 

Most of the collecting was done south of Morgan City which lies 
about a hundred miles west of New Orleans on the Atchafalaya River, 
This whole region is a vast prairie of tidal marshes which are inun- 
dated most of the time with more or less brackish water. During very 
high tides or storms blowing in from the gulf, the water becomes quite 
saline while during the spring, the river brings down fresh flood waters 
from the north. The vegetation consists chiefly of grasses and sedges 
among which are JPhTdQ'initcs cowMwiWf the roseau, which is the 
dominant species; Scirpics rohustus, the three-cornered grass; Panicum 
heinitovium, Spartina patens var. juncea and S. cynosuroidesy the 
^‘paille fine’’ grasses; and Typha angustifolia and T. latifolidy the cat- 
tails. These marshes incidentally form the habitat of the southern 
muskrat. Ondatra rimlicia, which occurs here in great numbers. In- 
tersecting the marsh proper are numerous bayous which form a regu- 
lar labyrinth separating the many islands. Many of the bayou banks 
are levees and so are higher and drier than the periodically inundated 
marsh land. Dotted here and there over the flat landscape are ‘Hree 
islands” consisting of clumps of trees varying in size and including 
among others willows, live oaks, gums and cypresses, Hepatics were 
common on these tree islands, along the bayou banks, and in the sugar 
cane fields. What was lacking in diversity of species was made up in 
quantity for many of the trees were festooned with both hepatics and 
mosses which often grew so intermingled as to make separation difli- 
cult. The majority of specimens were collected on Avoca Island, 
which is a shallow, saucer-shaped island more or less artificially drained 
for agriculture. Sugar cane fields occupy part of the island although 
most of it is overgrown tree island vegetation and partially drained 
marsh. The other islands, on which collecting was done, consisted 
of marsh land and tree islands. Slidell, where OdontoscUsma pro- 
stratum (Sw.) Trev. was taken, is north of the marsh region in the 
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eastern part of the state. Here piney woods form the dominant 
vegetation and the country is decidedly high and dry compared with 
the marshes. 

In the following list, those specimens which are the first definitely 
published records for Louisiana, as far as I have been able to ascertain, 
are starred : 

Anthoceros laevis L. Avoca Island, C6te Blanche, Morgan City. 

Anthoceros punctatus L. Avoca Island, Cow Island, Bateman’s 
Island, Morgan City. 

Asterella tenella (L.) Beauv. Thibideaux. 

Cephaloziella sp. (sterile) Morgan City. 

Cololejeunea minutissima (Sm.) Schiffn. Avoca Island, Bate- 
man’s Island. 

*Cololejeunea setiloba Evans. Avoca Island. Nearest locality 
record is Florida. 

Euosmolejetjnea duriuscula (Nees) Evans. Avoca Island. 

Fossombronia sp. (immature). Cow Island, Morgan City. 

Frullania inflata L. and L. Avoca Island, Bateman’s Island, 
Sword Bayou. 

*Fruleania Kunzei L. and L. Avoca Island, Bateman’s Island. 
Ejiown from other southern states. 

*Frullania obcordata L. and L. Avoca Island, Sword Bayou, 
Bateman’s Island, Bayou Ch^ne. Widely distributed in tropical 
America, and recorded from Florida to Louisiana. 

*Fruleania squarrosa (R.f Bl. & N.) Dum. Avoca Island, 
Houma, Morgan City. "Widely distributed in tropical regions. Re- 
corded from Connecticut to Ohio, south to Florida and Louisiana; 
Bermuda. 

*Lejeunea flava (Sw.) Nees. Avoca Island, Bateman’s Island, 
Houma, Morgan City. Recorded from Florida to Texas. 

*Lejeunea glaucescens Gottsche. Avoca Island, Bateman’s Is- 
land. Widely distributed in tropical America. Reported from Flor- 
ida, Bahamas and the West Indies. 

*Lejeunea minutiloba Evans. Avoca Island. Recorded from 
Bermuda, Cuba, Porto Rico, and St. Thomas by Evans who described 
this as a new species stating it is to be expected in Florida and Mexi- 
co” (Bull. Torr. Bot. Club 44: 525-527, 1917). However I fail to find 
it in “ A preliminary Check List of the Hepaticae of Europe and Amer- 
ica (north of Mexico)” (Buch, Evans and Verdoorn in x\nnales Bry- 
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ologiei, 10 (1937) : 3-8, 1938). This then seems to be the first published 
record for this hepatic in the United States. 


*Lejeunea spiniloba Lndnb. & Gottsche. Bateman’s Island. 
Known from Plorida, Mexico and the West Indies. 

*Leptocolea cardiocarpa (Mt.) Evans. (L. cardiocarpa (Warnst.) 
Evs.) x\voca Island. Recorded from Florida, Georgia and North 
Carolina. 


*Leucolejeunea conchifolia Evans. Avoca Island. Known from 


South Carolina, North Carolina, Alabama, Georgia and Florida. 

Leucolejeunea unciloba (Lndnb.) Evans. Avoca Island, Bayou 
Ch^ne, Morgan City, Bateman’s Island. 

Microlejeunea laetevirens (N. k M.) Evans. Avoca Island, 
Bateman’s Island. 

^Microlejeunea Ruthii Evans. Avoca Island. Known from 
Tennessee, Ohio, West Virginia and Kentucky. 

^Notothylas orbicularis (Schwein.) Sulliv. Morgan City. Known 
to occur in North America from Canada to the Gulf of Mexico. 

*Odontoschisma prostratum (Swartz.) Trev. Slidell. Known from 
temperate and tropical North America. 

*PTycHOCOLEUS HETEROPHYLLUs Evans. Bateman’s Island. Known 


from Florida and Honduras. 

*Pallavicinia Lyellii (Hook.) S. F. Gray. Avoca Island. Known 
from Canada to tropical America. 

Porella pinnata L. Avoca Island, Bateman’s Island, Morgan 
City, Sword Bayou. 

Radula caloosiensis Aust. Avoca Island, Bateman’s Island, 
Morgan City. 

Riccardia pinguis (L.) Gray. Avoca Island, Duck Lake, Houma, 
Morgan City, Bateman’s Island. 

*Riccardia sinuata (Dicks). Trev. (R. major (Nees) Lindb.) 
Avoca Island. Widely distributed in North America. 

*Riccia Austini Steph. C6te Blanche. Widely distributed in 
North America. 

Riccia pluitans L. Avoca Island, Houma, Paradis. 

Ricciocarpus NATANS (L.) Corda. Avoca Island, Bayou Chene, 
Morgan City. 

*Sphaerocarpus Donnellii Aust. Cameron, C6te Blanche. 
Knowm from Florida and Georgia. 


University of Washington 
Seattle, Washington 
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THE DEVELOPMENT OF GEMMAE IN 
METZGERIA MYRIOPODAi 

Ruth Olive Schornherst 

In nortliern Florida, where conditions are favorable for growth 
practically the year round, many liverworts seem to reproduce year 
after year only by vegetative means. In watching Metzgeria myrio- 
poda Lindb. over a period of ten years, I have seen no sporophytes 
but the thalli at all seasons have abundant gemmae. This study was 
originally undertaken merely to determine the origin and develop- 
ment of these vegetative bodies; but since they are of taxonomic 
significance a comparison with those of Metzgeria uncigera Evans, the 
only other species found in this region, may not be amiss. The latter 
species is apparently rare, for it has been collected from only one place 
in northern Florida (2), but Metzgeria myriopoda is more or less 
abundant. 

Metzgeria myriopoda has been collected from the Alleghany Moun- 
tains by Sullivant and Gray, from Tennessee by Fredrickson, from 
New Orleans by Drummond, and has also been reported from Brazil 
and Argentina. It is apparently common throughout the Gulf coastal 
region. The material from which these studies were made was col- 
lected near Tallahassee, Florida, during the months of September- 
May of various years from 1927 to 1938. Material was preserved in 
the field in fifty per cent alcohol and then mounted in ten per cent 
glycerin. The thalli are so delicate that stronger concentrations cause 
rapid disintegration. Miss Faith Pennebaker of Tulane University 
kindly furnished gemmiparous material of Metzgeria uncigera ool- 
lected near Ocean Springs, Mississippi, from which Fig. 13 was made. 

Metzgeria myriopoda was first described by Lindberg (3) in 1874. 
He stated that gemmae came from the margins of the thalli, thus 
multiplying the species. Different types of gemmae were referred by 
him to different species but he did not emphasize this fact. Evans (1) 
states that gemmae show great variety in form and structure and that 
many of their peculiarities are specific in character and often afford a 
convenient means of distinguishing between closely related plants. 

VThe detailed study of the origin and development of gemmae on Metzgeria myri- 
opoda was made at the suggestion of Dr. W. J. G, Land of the Botany Department of 
the University of Chicago. I wish to take this opportunity to express my appreciation 
to Dr. Land for his help and inspiration; to Dr. Herman Kurz, Florida State College 
for Women, for excellent suggestions and aid in collecting some of the material used; 
and to Dr. A. W. Evans of Yale University for valuable suggestions and criticisms of 
this paper. 
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He calls attention to the different types of gemmae on Metzgena 
undgera and M. myriopoda. The gemmae of these two species differ 
little in shape and size; but those of the former possess numerous 
marginal hairs which are hooked at the apex (Fig. 13), while those of 
the latter are shorter and straight (Figs. 10, 11). Evans also states 
(page 274) that the gemmae of Metzgeria undgera often become 
crowded in the apical region of a branch,’’ and shows in his Fig. 1 the 
apex of a gemmiparous branch bearing gemmae in both marginal and 
apical positions. In Metzgeria myriopoda the gemmae appear scat- 
tered along the margins of the thallus but never at the tip in the 
apical region so far as observed. A full description of Metzgeria 
undgera may be found in Evan’s paper referred to above. 

Species producing thalloid gemmae often grow in places where it is 
difficult for the young plants to develop, such as on tree trunks or on 
rocks. Metzgeria myriopoda grows in mats on the lower part of tree 
trunks in rather moist places. The thallus averages twenty-two cells 
in width, and excepting the midrib is a ribbon one cell in thickness. 
The midrib is two or three cells wide and from five to eight cells thick; 
the cells of this midrib differ slightly from the others of the thallus, 
being somewhat elongated and having denser contents. Evans states 
that the gemmae are produced on special gemmiparous branches 
which are a little narrower than the usual thallus but are otherwise 
little differentiated. So far as I have been able to tell, they may be 
produced on almost any thallus as well as on these specialized branches. 

There is no evidence of acropetal succession in the production of 
gemmae, for larger gemmae may be interspersed among smaller ones. 
Sometimes they occur in definite groups. The gemmae are four to 
seven cells in width and are variable in shape, ranging from linear to 
ellipsoidal Sometimes they are broad at the base where they are 
attached to the thallus (Fig. 6), and sometimes they are constricted 

Explanation op Figukes 

Figs. 1-12. Metzgeria mybiopoda. 1. Apical cell initial with first toU. 
2. Dolabrate apical cell. 3. First segment cut off from apical cell. 4-fi. De- 
velopmental stages of young gemmae. 7. Mature gemma still attached ^ to 
thallus. 8. Development of hairs along margin of gemma, beginning with 
fifth segment from apical cell. 9. Formation of a secondary gemma while 
still attached to thallus. 10. Detached gemma showing a small secondary 
gemma and the characteristic short marginal hairs. 11. Separation of mature 
gemma from thallus. 12. Gemma having no definite apical cell. 

Fig. 13. Metzgeria uncigera. Gemma showing hooked marginal hairs. 

All figures were drawn with the aid of a camera lucida at an approximate 
magnification of 650x and reduced to one third in reproduction. 
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so as to appear stalked (Fig. 7). Their length varies greatly, and they 
are often large enough to be distinguished without the aid of a lens, 
being occasionally 1.5 mm. long before separating from the thallus. 
An occasional gemma was found which failed to develop normally and 
which had no apparent apical cell (Fig. 12), 

A gemma arises from a single marginal cell of the thallus which 
becomes papillate. A gelatinous substance usually forms over the 
initial, much as in M. furcata, but soon after the gemma starts de- 
veloping it disappears. A wall cuts across this initial at an angle from 
the outer margin to the base (Fig. 1). This division is followed by the 
formation of a second wall which also cuts across from the outei wall 
but in the opposite direction and intersects the first wall (Fig. 2), thus 
forming a dolabrate apical cell. From this apical cell segments are cut 
off to right and left forming a plate of undifferentiated cells (Figs. 
3-7). Gemmae often separate from the thallus without any signs of 
differentiation, although occasionally the cells of the basal portion 
toward the center of the gemma become somewhat elongated and 
their contents denser, showing the tendency toward formation of a 
midrib. There seems to be no sharp line of demarcation between a 
gemma and the thallus which develops from it, the former gradually 
becoming longer, wider, and more differentiated as growth continues. 
Secondary gemmae frequently arise from a new apical cell which is 
cut off from one of the marginal cells of a gemma (Figs. 10, 11). 
These secondary gemmae develop in the same manner as the primary. 

Marginal hairs may develop almost anywhere along the edge of a 
gemma, but usually arise near the apical cell. They originate from a 
single cell by the formation of a new cell wall which comes in at an 
angle curved away from the apical cell (Fig. 8). This segment be- 
comes papillate and enlarges, but the hairs on the gemmae do not be- 
come as long as those on the thallus proper, as previously indicated by 
Evans. Lindberg (3) stated that “hairs are always affixed between 
the corners of the cells.'’ By their development from a segment cut 
off at one corner of a cell they assume this appearance. Many of the 
hairs do not remain marginal but become somewhat displaced to one 
surface, showing a tendency toward dorsiventrality. 

Separation of a gemma from the thallus which produced it occurs 
simply by the splitting of its walls from those of the thallus cells 
(Fig. 11) without any disintegration of tissues. A small notch in the 
thallus is all that remains to indicate where the gemma was attached. 
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At the time of separation the gemmae are variable in size, for separat- 
ing individuals have been found even as small as the gemma shown in 
Fig. 6; the one in Fig. 11 is more typical, however. 

Florida State College for Women, 

Tallahassee, Florida 
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THE SULLIVANT MOSS SOCIETY’S 1939 FORAY 
Paxil M. Patterson 

The Sullivant Moss Society joined the Botanical Society of America, 
the American Society of Plant Taxonomists, the American Fern 
Society and the Southern Appalachian Botanical Club on its annual 
foray, June 15-18. The Committee on Flora of the Virginia Academy 
of Science arranged for the meetings and planned the field trips. 

Most of the group attending, a total of sixty-five persons, were 
comfortably housed at the Mountain Lake Biological Station of the 
University of Virginia, Giles County, Virginia, while a few stayed in 
Blacksburg, a few miles away. 

Bryologists attending were Dr. H. L. Blomquist of Duke University, 
Lt.-CoL R. P. Carroll of the Virginia Military Institute, Dr. Margaret 
Fulford and Miss Margaret Manley of the University of Cincinnati, 
Dr. Elbert L. Little of the U. S, Forest Service, Tucson, Arizona, Dr. 
Aaron J. Sharp of the University of Tennessee, and the writer. Rev. 
Fred W. Gray and his sons, Frank and James, of Phillippi, West 
Virginia, were with the party the night of the 15th but left the next 
morning. 

Field trips were planned for the 16th, 17th, and 18th, and 
evening programs for the 15th and 16th. The first evening, Dr. 
Ivey F. Lewis of the University of Virginia presided at the program 
held at the Mountain Lake Biological Station. It consisted of the 
following papers: 
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1. Mixed Deciduous Forests of the Appalachians. E. LiJci Braun, 
University of Cincinnati. 

2. The Bryophytes of the Southern Appalachians. Aaron J . Sharp, 
University of Tennessee. 

3. Ferns of the Southern Appalachians. H. L. Blomquist, Duke 
University. 

4. Trees and Shrubs of the Southern Appalachians. H. R. Totten, 
University of North Carolina. 

The next morning the Sullivant Moss Society followed the trip 
planned for the whole group, who went over Big Mountain to the Big 
Stony Creek valley, on to Narrows, Virginia, for lunch, then back to 
Blacksburg via Eggleston for dinner. On Big Mountain, Leptodon 
trichomitnon, in addition to the usual epiphytic flora, was seen on the 
tree trunks. On rocky ledges, in addition to a profusion of more 
common forms, were Herberta tenuis and a tufted form of Dicranum 
memtanum. The latter, noted by Dr. Sharp, reminds one in the field 
of Brothera leana. In a meadow along Big Stony Creek, Dr. Blom- 
quist collected three Sphagna apparently unreported from the region. 

The evening conference for the 16th was held at the Virginia 
Polytechnic Institute, where Prof. A. B. Massey, of the Institute, 
presided over the following program: 

1. Some Old Collections of Southeastern Plants. M. L. Fernald, 
Gray Herbarium, Harvard University. 

2. Plant Migrations and Vegetational History of the Mid-Appa- 
lachian Region. Earl L. Core, West Virginia University. 

3. Continental Displacement and the Origin of the Southern Appa- 
lachian Floras. W. H. Camp, New York Botanical Garden. 

On Saturday morning, the 17th, the bryologists and members of 
the American Fern Society went on a trip of their own to Mountain 
Lake and down its drainage branch to the valley below. By afternoon, 
the Society's numbers were diminished by the departure of Drs. 
Sharp and Blomquist. The rest of the group went to the cascades of 
Little Stony Creek, where, in a profusion of hepatics and mosses, 
occur such forms as Catharinea crispa, Porotrichum aUeghaniense^ 
Hookeria acutifoUa, Gymnostomum calcareum, Mnium punctatum var. 
(datum and many mosses common to the region; as well as Trichocolea 
tomentella, Rehovlia hemisphaerica and other hepatics. 

Those attending enjoyed an unusually profitable and pleasant 
foray. The group dispersed on the morning of the 18th. 

Hollins College, Va. 
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THE BRITISH BRYOLOGICAL SOCIETY 

The British Bryological Society held its Annual Meeting and Excur- 
sion at Llangollen, Denbighshire, N. Wales, from August 27 to Septem- 
ber 3, 1938. Mr. J. B. Duncan, President and Treasurer, Miss E. 
Armitage, Vice-President, Mr. A. Thompson, Secretary, Mr. W. R. 
Sherrin, Librarian, and upwards of 25 members and friends were 
present, including a distinguished American bryologist, Dr. Winona 
H. Welch, of DePauw University, Indiana, who was concluding her 
visit of the principal European Herbaria in furtherance of her im- 
portant work of monographing the Fontinalaceae. She was able to 
meet British bryologists and to see species of Fontinalis growing in the 
Welch streams amid the fine scenery of mountain, moorland, bog, and 
rocky waterfalls. The rocky bed of the Dee at Llangollen exposed by 
low river, enabled one to reach Madotkeca Porella (Dicks.) Nees, and 
Grimmia leucophaea Grev. on dry rocks. On a long excursion by cars 
through Chirk to Llan-rhaiadr we had the benefit of the guidance of 
Dr. H. Hamshaw Thomas of Cambridge. Pistyll Rhaiadr is a high 
fall, the peat-brown water tumbling over a rugged rock-face, spanned 
by a natural arch. Here were seen Mnium orthorrhynchum B. & S., 
Grimmia Hartmani Schp,, Dicranum fmcescens Turn., Cynodontium 
Bruntoni B. & S., Eurhynchium myosuroides var. rivulare Holt, Lopk- 
ozia Floerkii (Web. & Mohr) Schiffn., Aplozia cor difolia (Hook.) 
Dum., Eucalyx obovatus (Ntes) Breidl., and Scapania dentata forma 
ambigua DeNot. Another fall was visited beyond Llanarmon, in the 
rocky gorge of the Ceiriog; here were Andreaea Rothii Web. & Mohr 
and A, petrophila Ehrh., Dicranella aecunda Lindb., Trichostomum 
tenuirostre var. Holtii Braithw., Bryum alpinum var. viride Husn., 
Aneura pinguis forma angustior Hook., Cephaloziella Starkii (Funck) 
Schiffn., Lejeunea patens Lindb. Walking up a long valley partly 
through woodland, near Llangollen, we came to the limestone rocks 
of the “World's End” where is the precipitous escarpment of the 
Eglwyseg Rocks. On the ledges grew Orthothedum intricatum B. & S., 
and Neckera crispa var. falcata Boul., also Trichostomum mutabile 
Bruch and tortuosum Dixon, Fissidens deeipims DeNot., Metzgeria 
puhescens (Schrank) Raddi, Lophozia incisa (Schrad.) Dum., i. 
quinquedentata (Huds.) Cogn., Lepidozia Pearsoni Spruce and N owellia 
curvifolia (Dicks.) Mitt., Scapania aspera Bernet and Cololejeunia 
calcarea (Lib.) Schiffn. On a long excursion by cars we climbed up to 
the high pass of Bwlch-y-Groes, 1750 ft., along a rough narrow track. 
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The extensive boggy moorland held many Sphagna and other bryo- 
phy tes,and commanded a grand view of the mountain chains of North 
Wales; a few plants seen were Polytrichum strictum Bmks, Aulacomn- 
ium pdustre Schwaegr., Marsupella Pearsoni Schiffn., M. aquatica 
(Lindenb.) Schiffn., Leptoseyphus Taylori (Hook.) Mitt., L. anomalus 
(Hook.) Mitt., and Odontoschisma Sphagni (Dicks.) Dum. 

The Annual Meeting took place on August 30. Mr. J. B. Duncan 
has completed his term of office as President, and Miss E. Armitage 
became President on January 1, 1939. Mr. W. R. Sherrin was elected 
to the vacant post of Vice-President. Dr. L. B. C. Trotter, after 
several years of work as bibliographer, which was greatfully acknowl- 
edged, has resigned. Mr. C. V. B. Marquand is filling his place and 
the records will be kept in future at Kew Herbarium, where new 
publications should be sent. Mr. A. Thompson continues as Secre- 
tary.— E leonoea Aemitage, Dadnor, Ross, Herefordshire, England. 


DR. ALEXANDER ZAHLBRUCKNER 
Albekt W. C. T. Herke 

The recent death of Dr. Alexander Zahlbruckner, in his eightieth 
year, has taken away the world’s most eminent lichenologist since 
Nylander, indeed one may safely say the foremost lichenologist since 
Acharius. His position was established with the publication of his 
systematic treatise on the classification of lichens in 1907, in Die 
Naturlichen Pflanzenfamilien.” Before this he had studied with the 
leading authorities in Austria, Germany, France, and Switzerland. 
His summers were spent in field work, from the time he was a univer- 
sity student until the world war. 

It was my privilege to have this wise, kindly, and enthusiastic 
scientist as a teacher and personal friend. As already indicated, he 
was a great field botanist, and for many years spent his summer at 
Schladming, in the Styrian Alps. After comparing my California 
lichens with authentic material at the great Natural History Museum 
at Vienna, I followed Dr. Zahlbruckner to Schladming, and had the 
great pleasure of his daily companionship amid the dolomite vales and 
peaks on one side of the Enns, and the volcanic thals and spectacular 
zinken of igneous rock on the other side. 
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Dr. Zahlbruckner was very helpful to all who sought his advice or 
assistance. He was the first botanist to give me any real encourage- 
ment or aid in the study of lichens, in 1903, after the few American 
students had ignored my requests. While he was always ready to give 
serious-minded beginners the behefit of his knowledge, he had little 
patience with those who were mere dilettantes, and his criticisms of 
them were very drastic at times. 

Dr. Zahlbruckner had a wide knowledge of the general domain of 
botany, and published some valuable work on flowering plants, partic- 
ularly of Bolivia. He was also a man of broad interests, with a great 
knowledge of the folkways, archaeology, antiquities, and culture of the 
Austrian empire, particularly of Styria. He had an extraordinary 
command of languages, even in that land of polyglots, the old Austrian 
empire. He read easily all the languages of Europe, and spoke and 
wrote many; ^‘nur Finnisch, aber Finnisch ist sehr schwer,’’ he said in 
reply to a question. Like many others of his time and place, he grew 
up without a mother tongue, speaking German with his father, 
Hungarian with his mother, and ^^Nord Slavisch’’ or Moravian with 
the servants from infancy. Then, in school, Latin, Greek, and many 
modern languages followed ; owing to lack of opportunity to acquire a 
correct accent he never mastered English pronunciation although his 
command of the printed word was excellent. He was very fond of 
discussing English literature with me. 

At the time I studied with him, in 1907, and up to the time of the 
war. Dr. Zahlbruckner had the finest library of books on lichens in 
existence; that he was able to keep it up in later years is doubtful. 
The poverty, distress, and misery of Vienna and its people in recent 
years has been a major tragedy, and now is a catastrophe. 

The student of lichens in every part of the world must know and 
use the works of Dr. Zahlbimckner. His Catalogus Lichenum 
Universalis” is indispensable to really critical work on lichens, al- 
though of course it is not necessary to those who are not specialists . 
Nevertheless, it gives all students of lichens a solid foundation in the 
most diflScult part of systematic work, synonymy. 

Stanford University, California 
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RECENT LITERATURE ON MOSSES 

Makgaeet Fulfoed 

Allokge, P. Analyse bryologique de matelas. Rev. Bryol. et 
Lich&. 10 : 93. 1937. 

Amann, J. Paul Culmann. Rev. Bryol. et Lichen. 10: 1-7 1937. 

Akwidsson, T. och P. J- Lund. Bidrag till kannedomen om Skandi- 
naviens moosflora. II. Mossor frin Asele lappmark. Bot. 

Notiser 1936: 101-115. 1936. „ . a ttt 

, Bidrag till kannedomen om Skandmaviens moosflora. 111. 

Mosslokaler Iran Vestagder och Rogaland. Bot. Notiser 1937: 
141-148. 1937. 

Auek, a. V. Zur Kenntnis der Verbreitung sowie des Standortschar- 
a’kters der S phagnum- Arten in Siidwestfinnland. Ann. Soc. 
Zool.-Bot. Fenn. Vanamo 9 (5): 1-21. 1937. [Finnish with 

German summary.] . . „ , ,, ^ t.-- i. i 

Baktram, E. B. Bornean mosses, principally from Mount Kinabalu. 

Philippine Jour. Sci. 61: 235-252. 1 pL 1936. 

Biebl R Wirkung der a-Strahlen auf die Zellen des Laubmooses 
Brvum camUare. Sitzber. Akad. Wiss. Wien, Math. Naturw. 
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VAN Krustenstjerna, E. Bidrag till kannedom om liimtlands 
moosflora. Svensk Bot. Tidskr. 31: 196-205. 1937. 

Lippmaa, T. Une anal^^se des forets de File estonieone d'Ahruka 
(Abro) sur la base des associations unistrates. Acta Instit. Horti 
Bot. LTniv. Tartu 4: 1-97. 17 fig, 4 tab, 1935. 

Magbefrau, K. Reviews of recent research : 2. Der Wasserhaushalt 
der Moose. Ann. Bryol. 10: 141-150. 1937. 

Malta, N. Monographic work on mosses. 6th Intern. Bot. Con- 
gress, Proc. 1: 318-320. 1936. 

Meylan, C. Encore le Leskea catenulata Brid. Rev, Bryol. et 
Lichen. 10: 30-36, 1937. 

Pearsall, W. H. The soil complex in relation to plant communities. 
III. Moorlands and bogs. Jour. Ecology 26: 298-315. 1938. 

PoBPERA, J. jBr^f generis subspecies nova: Bryum Stephani. Folia 
Cryptogamica 1: 1113-1116. 9 fig, 1933 (1934). 

PoTlER BE LA Varde, R. Contribution a la flore bryologique de la 
Chine. Rev. Bryol. et Lichen. 10: 136-145. S fig. 1937. 

Reimers, H. Uber zwei systematisch und geographisch interes- 
sante Laubmoose des Mediterrangebietes. (Plagiothecium argy- 
Tophyllum und Isopterygium BoUinii.) Hedwigia 77: 243-260. 
1937. 

. Dicranum fuhum Hook, und 2). mridc (Sull. et Lesquer.) 

Lindb. Hedwigia 77: 261-293. 1937. 

Renner, O. Javanische Kleinigkeiten. Uber Ephemeropsis, Arche- 
phemeropsis n. g., Leptocolea, Cuseuta, Casuarina, Ficus. Ann. 
Jard. Bot. Buitenzorg 44: 65-100. S pi. 1934. 

Roberts, Ebith A. and Inez M. Haring. The water relations of the 
cell walls of certain mosses as a determining factor in their dis- 
tribution, Ann- Bryol. 10: 97-114. 4 fig- 4 1937. 

Roivainen, H. Bryological investigations in Tierra del Fuego, with 
diagnoses of many new species by E. B. Bartram. 1. Sphag- 
naceae-Dicranaceae. Ann. Soc. Zool.-Bot. Fenn. Vanamo 9 (2) : 
1-58. 16 fig. 1937. 

Sainsbury, G. O. K. The nerve structure of Campylopus clamtus (R. 
Br.) H. f. & W. Rev. Bryol. et Lichen. 10: 157-158. 6 fig. 
1937. 

Sakurai, K. Beobachtungen uber japanische Moosflora. Xlla, b, 
Bot. Mag. [Tokyo] 50: 514-520; 618-624. IS fig. 1936. 

Sharp, A. J. Andreaeaceae. /n Grout, A. J. Moss Flora of North 
America north of Mexico 1: 1-4. 2 pL 1936. 

Thompson, A. New Vice-County records for Sphagna from England 
and S. W. Ireland. Jour. Bot. [London] 74 : 206-208. 1936. 

Tuomikoski, R. Uber die Laubmoosarten Mnium affine, Mnium 
rugicum und Mnium Annal. Soc. Zool.-Bot. Fenn. 

Vanamo 6: 1-45. 1 pi. 3 maps. 

Verboorn, F. Miscellaneous Notes: Jules Cardot (1860-1934). Ann. 
Bryol. 8: 165-168. 1 photograph 
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WiisoN B L. A brvocenological study of some epiphytic mosses of a 

cSrai Indiana woods. Butler Univ. Bot. Studies 3: 149-171. 

17 fig. 2 pi. 1936. . ,, „ j- -i 

WoESLER, A. Review: Zastrow, Elsa. Experimentelle Studien uber 
die Anpassung von Wasser- und Sumpfmoosen. Pflanzenfor- 
schung IT : 1-70. 43 fig. Ann. Bryol. 8 : 172-173. 1936. 

Zerow, D. Die Torfmoose des Kaukasus. Acad. Sci. Ukraine 1936. 
40^3. 1935. 

University of Cincinnati 


RECENT LITERATURE ON MOSSES 
Margaret Fulford 

Andrews, A. L. The North American Atlantic species of Sphagnum. 

Ann. Bryol. 11 : 15-20. 1938. , t.*- a 

Aenaudow, N. Kunstliche Aenderungen des Moosperistoms. Ann. 

Bryol. 11: 21-24. 6 fig. 1938 . 

Arwidsson, T. Sphagnacfer vid Vouggatjalmejaure (Pite lappmark). 
Svensk Bot. Tidskr. 32 (L) : 215. 1938. c-.! j- 

Qch P J. Lund. Bidrag till kannedomen om Skandinaviens 

moosflora. IV. Mosslokaler Mn Pite lappmark. Bot. Notiser 

1937 : 375-385. 1937. . ^ 

Bartram, E. B. The Second Byrd Antarctic Expedition— Botany. 
III. Mosses. Missouri Bot. Gard. Ann. 26: 719-72L 1938. _ 

. PleuTOTthotrichuM and Polytrichctdclphu^ in Costa Rica. 

[Pleur. cryptocarpwn sp. nov. and Poly trick, costaricensis sp. nov.] 
Ann. Bryol. 11 1 25~27. 13 fig» 1938. ^ 

Mosses of the Aleutian Islands, Alaska. Bot. iSotiser 1938. 


244-256, 1938 . [26 families, 129 species.] 

VON Bergner, K. Die Leipziger Moosflora von Hedwig bis zur 
Gegenwart. Sitz. Naturforsch. Gesell. Leipzig 60-62: 8-60. 1933- 
1935. [67 hepatics, 24 Sphagna, 241 mosses.] 

Blomquist, H. L. Peatmosses of the southeastern states. Jour. 
ElishaMitchell Sci.Soc. 64::l-21. 5 pi 1938. [23 sp. and 3 var. 
of Sphagnum.] 

Boros, A. Uber einige mediterrane Elemente der imgarischen Moos- 
fiora. Ann. Bryol. 11 : 28-31. 1938. 

Cain, S. A., and A. J. Sharp. Bryophytic unions of certain forest 
types of the Great Smoky Mountains. Amer. Midland Nat. 20: 
249-301. 4 fig. 28 tab. 1938. / ^ . 

Dixon, H. N. On a small collection of mosses from New Guinea, 
with a revision of the genus Spinde^is hy Yf . R. Sherrin. Ann. 
Bryol. 10: 16-19. 1938. ^ 

Douin, C. Tin curieux mode de multiplication chez les Muscmees. 
Ann. Bryol. 11: 40-45. 5 1938. 
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Ernst-Schwarzenbach, Marthe. Dimorphismus der Sporen und 
Zwergmannchen-Problem in der Laubmoos-Gattung Macromi- 
trium, Ann. Bryol. 11:46-55. 6 fig. 1938. 

Fearnsides, M. Graphic keys for the identification of Sphagna. 
New Phytol. 37:409-424. 5 fig. 1938. 

Fermor, R. Mosses of the Eastbourne District. Eastbourne Nat. 
Hist. Photog. & Arch. Soc., Trans. & Jour. 12: 37-38. 1938. 

Giacomini, V . Eine heterotropische, postglaziale Bryophy tenkolonie 
aus der Adamellogruppe (Italienische Zentralalpen). Ann. 
Bryol. 11: 68-75. 1938. 

Godwin, H. and L. Newton. The submerged forest at Borth and 
Ynyslas, Cardiganshire. Data for the study of postglacial his- 
tory 1. New Phytol. 37: 333-344. ^fig. 1 pL 1938. 

Grout, A. J. On Moenkemeyera. Ann. Bryol. 11: 84. 1938. 

Holdheide, W. Zur Physiologie und Soziologie von Buxhaumia 
aphylla. Flora 32 : 325-356. 7 fig. 1938. 

Martin, N. Mary. Some observations on the epiphytic moss flora 
of trees in Argyll. Jour. Ecology 26: 82-95. 1 fig. 1938. 

Meylan, C. Le Pseudoleskea illyriea de Glowacki et les especes 
a]ffines. Ann. Bryol. 11: 90-93. 1938. 

Muller, K. Uber einiger bemerkenswerte Moosassoziationen am 
Feldberg im Schwarzwald. Ann. Bryol. 11: 94-105. S fig. 1938. 

; — . Weiterer Beitrag zum Kalkpflanzenvorkommen in Schwarz- 
wald. Mitt. Bad. Landesvereins Naturk. u. Naturschutz Grei- 
burg im Breisgau 3 : 389-396. 1938. 

Negoro, K. tJber Bryophytenassoziationen in den mineralogena- 
zidotrophen Gewassern Japans. Sci. Rpts. Tokyo Bunroka 
Daigaku, Sec. B. 1938: 303-313. 1938. 

Richards, P. W. The bryophyte communities of a Killarney oak- 
wood. Ann. Bryol. 11: 108-130. 6 fig. 1938. 

Romose, V. Unders0gelser over Skallingens Mossflora. Bot. Tidsskr. 
44:439-458. 1938. 

Sharp, A. J. Notes on interesting bryophytes of the Southern Appa- 
lachians. Castanea 3 : 9-11. 1938. [3 hepatics, 18 mosses.] 

— . Tropical bryophytes in the Southern Appalachians. Ann. 

Bryol. 11: 141-144. .4 ^^. 1938. [28 species.] 

Steere, W. C. Critical bryophytes from the Keweenaw Peninsula, 
Michigan. II. Ann. Bryol. 11: 145-152. 2 fig. 1938. 

— — . Mosses of British Honduras and the Department of Peten, 
Guatemala. Ann. Bryol. 10: 115-123. 7 fig. 1937. [33 species, 
Fissidens (Crenularia) pmillissimus n. sp.] ' 

. Bryophyta of Arctic America. I. Species from Little Dio- 
mede Island, Bering Strait, Alaska. Amer. Midland Nat. 19 : 436- 
439. 1938. [3 hepatics, 22 mosses.] 

Theriot, I. Precisions sur le Campylopus hwniUs Mont. Rev. 
Bryol. et Lichen. 10: 159-160. 1937. 

Tongiorgi, E. Schedulae bryoiogicae Africae Orientalis Italicae: 
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I Fuddens Badoglioi n. sp. II-IH. Fontinalaceae dell Africa 
Orientale Italiana dalle collezione dell R. Erbario Coloniale di 
Firenze. Nuovo Giorn. Bot. Ital. 46: 219-220; 400-402. 4 fig. 

1 938 

Sulla distribuzione geografica del Fissidens avatifolius Ruthe. 

Nuovo Giorn. Bot. Ital. 45: 232-234. 1938. 

Weigh Winona H. Studies in Indiana Bryophytes II. Indiana 
Aekd. Sci., Proc. 47 : 78-85. 30 fig. 1938. [14 species and 2 

varieties of mosses.] . , a xl-u 

Wettstein, F. Expcrimciitellc Untcrsucliuiigcn zum Artbiidiings- 
problem. I. Zellgrossenregulation und Fertilwerder einer poly- 
ploiden Rrywwi-Sfppe. Ztscbr. Indukt. Abstam. u. Veierbungsl. 
74:34-53.' 1938. 

University of Cincinnati 
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RECENT LITERATURE ON HEPATICS 
Margaret Fulford 

Allen, C. E. Twenty-five years of cytology. Brooklyn Bot. Gard. 

‘ Mem. 4: 11-19. 1936. x , • 

Fertility and compatibility in Sphaerocarpos. Lytologia, 

Fujii Jubilee Volume 1937 : 494-501. 1937. . . , . 

Allorge P , et H. Persson. Contribution ^ la flore hepaticologique 
des lies A9ores. Ann. Bryol. 11 : 6-14. 1938.^ [42 hepatics.] 

Ammons, Nelle. A manual of the liverworts of VVest Virginia (sum- 
mary). Univ. Pittsburgh Bull. 34 : 1-7. 1 pi. 1937. 

Apinis, a., and A. M. Diogues. Data on the ecology of bryophytes. 

I. Acidity of the substrata of Hepaticae. Acta Hort. Bot. Univ. 
Latviensis 8 : 1-19. 1933. 

Blomquist, H. Hepaticae collected in the vicinity of Mountain 
Lake Biological Station, Virginia, 1934. Claytonia 4: 6-9. 1937. 
Bold, H. C. The nutrition of the sporophyte in the Hepaticae. 

Amer. Jour. Bot. 26 : 551-557. 25 fig. 1938. 

Botisquet, E. Des hepatiques. Leur interSt en systematique et bi- 
ologic. Bull. Soc. d’Etude Sci. Nat. B&iers. [Toulouse] 41 : 64-73. 
£pl. 1937. 

Bitch, H. Vorarbeiten zu einer Lebermoosflora Fenno-Skandinas. 

II. Elf in den letzten Jahren fiir Finnland nachgewiesene Arten. 
Mem. Soc. Fauna et Flora Fenn. 11 (1934-35): 195-197. 1936. 

. Vorarbeiten zu einer Lebermoosflora Fenno-Skandinas. III. 

Die Gattung Calypogeia Raddi. Mem. Soc. Fauna et Flora Fenn. 
11 (1934-35): 197-214. S fig. 1936. 

. Telaranea nematodes aus Irland. Ann. Bryol. 11 : 32-33. 


1938. 
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Bitch, H., och I. Hustich. En marklig fyndort for Biplophyllimi oh- 
tusifolium (Hook.) Dum. Mem. Soc. Fauna et Flora Fenn. 11 
(1934-35): 231-232. 1936. 

, A. W. Evans and F. Verdoorn. A preliminary clieck-list of 

Hepaticae of Europe and America (north of Mexico). Ann. 
BryoL 10 : 3-8. 1937. 

Campbell, D. H. California liverworts. Ann. Bryol. 11: 34-36. 
1938. 

Castle, H. Radula Evansii sp. nov. Ann. Bryol. 11 : 37-39. 5 fig. 

1938. [Dominica.] 

Chalaud, G. De Lophocolea heterophylla (Schr.) Dum. a Lophocolca 
minor Nees. Un cas de regression de Tappareil sexue. Bull. Soc. 
Bot. France 84.- 258-269. 1 fig. 1937. 

— et E. Bousquet. Sur la biologic de quelques hepatiques des 

Pyrenees calcaires. Rev. Bryol. et Lichen. 10: 55-63. 1937. 

Clee, D. a. Leaf arrangement in relation to water conduction in the 
foliose Hepaticae. Ann. Bot. [London] 1: 325-328. 2 fig. 1937. 
CoRDA, A. J. C. Genera Hepaticarum (facsimile reprint). Ann. 
Bryol. 10: 9-15. 1937. 

Degenkolbe, W. Brutorgane bei beblatterten Lebermoosen. Ann. 
Bryol. 10:43-96. 112 fig. 1937. 

Evans, A. W. The structure of the capsule wall in certain species of 
Riccardia. Ann. Bryol. 10: 20-35. 6 fig. 1937. 

. A history of the genera Nardia and Plcctocolea. Ann. Bryol. 

10: 36-42.^ 1937. 

The invalidity of the genus Grimaldia of Raddi. Chron. 

Bot. 4: 223-225. 1938. 

. The classification of the Hepaticae. Bot. Review 5 : 49-96, 

1939. 

Fitting, H. Untersuchungen iiber die Induktion der Dorsiventra- 
litat bei den keimenden Brutkorperkeimlingen der Marchantieen. 
IV. Das Substrat als Induktor der Dorsiventralitat. Jahr. Wiss. 
Bot. 85: 243-265. 9 tab. 1937. 

-. Untersuchungen iiber die Induktion der Dorsiventralitat 

bei den Brutkorperkeimlingen der Marchantieen. V. Die Um 
kehrbarkeit der durch Aussenfaktoren unduzierten Dorsi ventral 
itat. Jahr. Wiss. Bot. 86: 107-227. 27 tab. 1938. 

Fulford, Margaret. Some Lejeuneaceae from British Honduras 
Ann. Bryol. 11: 56-57. 1938. [27 species.] 

Furtado, C. X. Conocephalum md Conocephalus [note], kmx 
Bryol. 10:2. 1937. 

Gams, H. Zur Verbreitung und Verwandtschaft einiger europaischer 
/ Marchantiales. Beitrage zur Kenntnis der Steppenmoose III 
/ und IV. Ann. Bryol. 11: 58-67. S fig. 1938. 

Gross, Catherine and C. E. Allen. Intracapsular sterile cells in 
the sporophy te of iSphaerocarpos. Ann. Bryol. 11 : 76-81 . 1 1 fig. 
1938. 
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Haynes, Caroline C. On a new variety of Cephaloziella Starkii [C. 

Starkii var. heterophylla Douin]. Ann. BryoL 11: 85. 1 fig> 1938. 
Hee a. Le Metzgeria fndiculosa (Dicks.) Evans dans ies Vosges. 

Rev. Bryol. et Lichen. 10: 151-153. 1^37. 

Herzog T. Beitrage zur Kenntnis der Gattung Plagiochila. 11. 
Palaeotropische Arten. Hedwigia 78: 222-244. 15 fig. 1938. 

, S'phci’CTolcjcuTicd, eine neue Gattung der Lejeuneaceae 

Schizostipae. [Type S. wubilicdtciy Colombia.] Ann. Bryol. 11. 

6S-S9. 10 fi.g. 1938. , _ . , , . ' 

(Transl. by E. A. Hodgson.) Descriptions of new species of 

New Zealand hepatics II. Roy. Soc. New Zealand, Trans, and 
/ Proc. 68: 40-47. 5 pi. 1938. [13 new species.] 

^Mackay, Elizabeth. Variant chromosome numbers in Sphaero- 
cavpos. Bot. Gaz. 99: 377—385. 24 fig* 1937. 

and C. E. Allen. The offspring of a triploid sporophyte. 

(Sphaerocarpos Donnelii.) Amer. Phil. Soc. Proc. 76: 781—790. 

Magdefrau, K. Jungcrmamiia or Jungermania. Chron. Bot. 4: 

40. 1938., . . , 

Montel, E. a propos d’un cas de multiplication vegetative chez 
Metzgena furcata (Dum.). Rev. Bryol. et Lichen. 10: 154-156. 
5 fig. 1937. 

Nichols, G. E. Alexander William Evans, Hepaticologist. Ann. 
Bryol. 11: 1~5. Portrait 1938. 

Nicholson, W . E. A new Scapauia from Ireland. [Scapania apicu- 
lata Spruce, var. nov. Jonesii Schiffner MS.] Jour. Bot. 76: 15- 
17. 6 fig. 1938. 

. Hepatics in West Cornwall. Ann. Bryol. 11: 106-107. 

1938. [47 hepatics.] 

Richards, P. W. Tclaranea ncniatodes in Ireland. British Bryol. 
Soc. Report 1937: 61-62. 1938. 

Studhalter, R. a. Independence of sporophyte in Riella and 
Sphaerocarpus. Ann. Bryol. 11: 153-154. 1938. 

Taylor, Mary S. A new species of Euosmolejeunea from the Caro- 
linas [E. Emnsii]. Ann. Bryol. 11: 155-160. 13 fig. 1938. 
Verdoorn, E. Annales Bryologici. Alexander W. Evans Dedica- 
tory Volume. 11: 1-160. Leiden. 1938. 

VoTH, P. D. Spore germination and thallus development in PoreUa. 

(Abstract.) Illinois State Acad. Sci. Trans. 30: 158-159. 1937. 
Wachter, W. H. C. M. van der Sande Lacoste, 1815-1887. Ann. 
I Bryol. 10: 131-140. 3 illus. 1937. 

J Wolcott, G. B. Cytological studies on the Hepaticae. I. Somatic 
mitosis in Pallavicinia Lyellii. Amer. Jour. Bot. 24: 30-33. 12 
fig* 1937. 

y University OF Cincinnati ' 

Volume 42 , Number 4rl''i^cliiding pages 85-112, was issued August 2 j 1939. 
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GEORGE ELWOOD NICHOLS, 1882-19391 

Doctor George Elwood Nichols, President of the Sullivant Moss 
Society, died June 20, 1939, in New Haven, Connecticut. 

The son of the late Reverend and Mrs. George E. Nichols, he was 
born on April 12, 1882, in Southington, Connecticut. He was gradu- 
ated from Hillhouse High School in the class of 1900, and in the same 
year entered Yale University, which conferred upon him the A.B, 
degree in 1904 and the Ph.D. degree in 1909. Doctor Nichols’ con- 
nection with Yale University began with his graduate work, during 
which he held the title of Assistant in Botany. Upon his attainment 
of the doctorate, he was appointed Instructor in Botany, from which 
he passed successively through the teaching ranks of Assistant 
Professor, 1915-^1924; and Associate Professor, 1924-1926. Since 
1926, he served simultaneously in three important capacities, namely, 
as Eaton Professor of Botany, as Chairman of the Department, and 
as Director of the Marsh Botanical Gardens. In 1920, he joined the 
teaching staff of the University of Michigan Biological Station, where, 
every summer, he taught courses concerned with the Taxonomy of 
the Algae and of the Bryophyta. Doctor Nichols’ course in Bryo- 
phytes at the University of Michigan Biological Station rapidly be- 
came known over the country and each summer found a new group of 

i In addition to tHe basic facts obtained from “American Men of Science,” much of 
the material contained here was furnished through the kindness of several individuals. 

I am particularly gi-ateful to Professor G. R. LaRue, Director of the University of 
IMichigan Biological Station, for the loan of much documentary material, especially 
a memorial prepared by him for reading at a service held July 13 at the Biological 
Station. A paper prepared by Professor H. J. Lutz of Yale University, for publication 
in “ The American Journal of Science,” has also been drawn upon freely. The photo- 
graph which appears here, furnished by Mrs. Grace Walker Nichols, is from the 
studios of Kaiden Kazan jian. New York City. ^ ^ 
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students inspired with a lasting interest in bryophytes. Many of 
those among the present group of younger professional and amateur 
American brvologists owe either their initial interest or part of their 
professional training to him. Doctor Nichols’ vigorous personality, 
extremely high professional standards, and remarkable literary 
ability were quickly recognized among botanists, and he was soon 
called upon to occupy many offices of responsibility and importance. 
From 1925 to 1932 he served as Treasurer of the Botanical Society 
of America, and became Vice-President of the same Society in 1933. 
In 1920 he was elected Vice-President, and in 1932 President, of the 
Ecological Society of America. In 1938 he was elected President of 
the Sullivant Moss Society, which office he still held at the time of 
his death. At various times he was a member of the editorial board 
of one or more scientific journals. 

Because of the large amount of bryological work which has been 
done at Yale University, and his association as a student with the 
eminent hepaticologist. Doctor Alexander William Evans, Doctor 
Nichols could not help becoming interested in bryophytes. While 
still a graduate student, he rose to prominence as a bryologist through 
his joint authorship with Doctor Evans of “The Bryophytes of Con- 
necticut.” This very important book, published in 1908 by the 
Connecticut State Geological and Natural History Survey , appeared 
at a time when few keys existed for the identification of the mosses 
and especially the hepatics of the northeastern United States. As it 
filled a long-felt want, this publication naturally became widely 
distributed and much used, and has retained its usefulness until the 
present time. Following the appearance of “The Bryophytes of 
Connecticut,” Doctor Nichols made further systematic researches 
upon the mosses of the state, upon which he published four reports 
between 1910 and 1913, under the title “Notes on Connecticut 
mosses, I-IV.” During the participation of the United States in the 
last World War, he served as botanical adviser to the American Red 
Cross on the Sphagna used for surgical dressings. The publications 
resulting from his investigations on this subject are still of the utmost 
interest and practical importance, since they discuss the species best 
adapted for surgical uses and their distribution in the eastern United 
States. Doctor Nichols’ long experience with Sphagnum in the field 
gave him a thorough knowledge of the species and an amazing ability 
to recognize them at sight. Extensive field work in Nova Scotia, 
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especially on Cape Breton, was followed by the publication of two im- 
portant papers on the bryology of the region: ^‘The bryophytes of 
Nova Scotia, with special reference to Cape Breton,” and '^Additions 
to the list of bryophytes from Cape Breton.” His association with the 
University of Michigan Biological Station, beginning in 1920, natu- 
rally resulted in a series of pioneer publications on the bryophytes of 
Michigan, which continued through the pages of The Bryologist 
from 1922 to 1938. The masterly papers on the bryophytes of Nova 
Scotia and of Michigan, which effectively brought together and inte- 
grated his work with the work of others, established his position as 
one of the leading American bryologists. 

Doctor Nichols most remarkable achievement was perhaps his 
attainment of leadership in two fields of botany. In addition to the 
outstanding work in bryology already discussed, his reputation was 
even more widely established by his work in plant ecology. Following 
his period of graduate study at Yale University, he studied during 
1910 at the University of Chicago under the eminent scientist and 
teacher, Henry Chandler Cowles, from whom he received inspiration 
which strongly influenced his career. During this fearly period he 
accompanied the International Phytogeographic Excursion across 
North America (Torreya 14 : 55-64. 1914). In 1913, he began the 
publication of a series of papers dealing with the ecological aspects 
of the vegetation of Connecticut, a series which ran into seven parts, 
the last of which appeared in 1920 (Torreya 1913, 1914, Bull. Torrey 
Bot. Club 1915, 1916, 1920). 

His study of the vegetation of northern Cape Breton, Nova Scotia, 
resulted in the publication of another important contribution (Trans. 
Conn. Acad. 22: 249-467. 1918) in which he introduced a useful 
scheme of classification for writing ecological papers on the vegetation 
of regions. In connection with his field studies he was especially 
interested in the application of terms in ecological study (Plant 
World 20: 305-316. 1917), in establishing a working basis for the 
ecological classification of plant communities (Ecology 4 : 11-23, 154- 
179), and in classification of vegetational units (Proc. Intern. Congr. 
Plant Sci. 1: 629-641. 1929). His concepts and his classifications 
set forth in these papers have been useful to plant ecologists and will 
continue to be used by them. It has been said that he regarded classi- 
fication as a tool in ecological work, as a means to an end and not 
as an end in itself.” Doctor Nichols has contributed about thirty 
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papers to the literature on the vegetation of northeastern America 
and ecological classification. In all his papers designed primarily for 
ecolo<^ists, he cited bryological data as well as those based exclusively 
on the higher plants, and was able, gradually, to educate many of his 
colleagues to an appreciation of the importance of the ecology of 

bryophytes. r, ^ i,- • 

Doctor Nichols will be remembered as much for his vigorous, 

energetic personality as for his scientific achievements. He was 
generous to a fault, and must have deprived himself at times, as the 
result of his impulsive gifts of valuable specimens and literature. 
Still more important than generosity in material things, however, he 
gave unsparingly of time, energy, and advice to help in the enter- 
prises of his colleagues, friends, and students. Many of the younger 
generation of bryologists owe him everlasting gratitude for his critical 
and competent judgment of their problems and manuscripts, sub- 
mitted to him for the benefit of his broad knowledge and remarkable 

critical faculty. t • • 

The Siillivant Moss Society has lost a dynamic leader, who, m sp^e 
of urgent executive duties and poor health, was deeply concerned with 
improving the affairs of the Society. The members of the Sullivant 
Moss Society, individually and collectively, feel deeply the loss of an 
e.xtraordinary personality and a sincere friend.— William Campbell 
Steere. 

Bktological Papers by G. E. Nichols 

Evans A. W. and G. E. Nichols. 1908. The Bryophytes of Con- 
necticut. Conn. Geol. & Nat. Hist. Surv., Bull. 11: 1-203. 
Nichols, G. E. 1908. North American species of Amblystegidla. 
The Bryologist 11: 4-5. • 

1910. Field notes on E-phemerum and N anomiinum. 

Rhodora 12: 

Notes on Connecticut Mosses,— H. Rhodora 13 : 
Notes on Connecticut Mosses,— III. Rhodora 
Notes on Connecticut Mosses,— IV. Rhodora 


The Bryologist 13: 121-123. 

1910. Notes on Connecticut Mosses, — I. 


146-154. 


40-46. 


1911. 
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16:3-13. ^ . . ., ., 

— 1916. The bryophytes of Nova Scotia, wim special 

reference to Cape Breton. The Bryologist 19: 38-4/. 

— ____ 1918. Additions to the list of bryophytes from Cape 

Breton. The Bryologist 21 : 28-29. 
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• 1918. The Sphagnum moss and its use in surgical 

dressings. Journ. New York Bot. Gard. 19: 203-220. 

1918. Are you collecting Sci. Amer. Suppl. 

No. 2237, pp. 308-311. r ^ 

1913 ^ bryologists. The Bryologist 21 : 

53-56. 

— ^ American Red Cross wants information 

regarding supplies of surgical Sphagnum. The Bryologist 21: 
81-84. 

; 1918. Surgical moss wanted for Red Cross work. 

Literary Digest Dec. 1918. 

1913 ^ Exploring the bogs for surgical moss. House and 

Garden 34 : 28, 29, 62. 

1920. Sphagnum moss: war substitute for cotton in 

absorbent surgical dressings. Ann. Rept. Smithsonian Inst. 
1918:221-234. 

‘ 1922. The bryophytes of Michigan with particular 

reference to the Douglas Lake region. The Bryologist 25: 
41-58. 

1925. The bryophytes of Michigan with particular 

reference to the Douglas Lake region,~IL The Bryologist 28: 
73-75. 

1932. Notes on Michigan bryophytes. The Bryolo- 
gist 35 : 5-9. 

1933. Notes on Michigan bryophytes, — II. The 

Bryologist 36: 69-78. 

^ — 1935. The bryophytes of Michigan with special refer- 
ence to the Huron Mountain region. The Bryologist 38 : 11-19. 
Evans, A. W. and G. E. Nichols. 1935. The liverwort flora of the 
Upper Michigan Peninsula. The Bryologist 38: 81-91. 
Nichols, G. E. and W. C. Steere. 1936. Notes on Michigan 
bryophytes, — III. The Bryologist 39: 111-118. 

^ 1937. Bryophytes of the 

Porcupine Mountains, Ontonagon County, Michigan. Papers 
Mich. Acad. Sci., Arts & Letters 22(1936) : 183-200. 

_____ 1937 ^ Polyirichum and Pogonatum species in the eastern 

United States. The Bryologist 40: 1-10. 

— — — 1937. The bryophytes of Michigan (a mimeographed 
list, with index). 

_ — _____ 1933 , Bryophytes of the Huron Mountain region, 

Marquette County, Michigan, The Bryologist 41: 25-31. 

Other Papers by G. E. Nichols of Interest 
to Bryologists ' 

Nichols, G. E. 1913-1920. The vegetation of Connecticut, — I. 
Phytogeographical aspects. Torreya 13: 87-112. 1913; 11, 



Virgin forests. Torreya 13: 199 - 215 - IfSjIIL Plant societies 
on uplands. Torreya 14: 167-194. 1914; IV. Bull. Torrey Bot 
riiivf 42- 169-217 1915; V. Plant societies along rivers and 

«• S iLey Bot, Club 43: 1916: VI. The 

plant associations of eroding areas along the seacoast. _ Bull. 
Torrey Bot. Club 47; 80-117. 1920; VII. The plant as^ciahons 
of de^siting areas along the seacoast. Bull. Torrey Bot. Club 

47:513-548. 1920. , 

1914. The International Phytogeographic Excursion in 
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1917. The interpretation and application ot certain 


terms and concepts in the ecological classification of plant 
communities. Plant World 20: 305-316, 341-353. 

The vegetation of northern Cape Breton Island, 
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Nova Scotia. ’ Trans. Conn. Acad. Arts & Sci. 22: 249-467. 

1919. Raised bogs in eastern Maine. Ceog. Rev. 7: 


159-167. 


1923. A working basis for the ecological classification of 

plant communities. Ecology 4: 11-23, lM-1 79. . 

1925. Lichens of the Douglas Lake region, Michigan. 


The Brtologist 28: 52-59. , , . , u.- -o 

1929. Plant associations and their classincation. Proc, 


Internat. Congr. Plant Sci. 1: 629-641. 


PELTIGERA ON LONGS PEAK, COLORADO, AND IN 
IOWA COUNTY, IOWA* 

Walter Kiener 

In his posthumous publication, “ The Lichen Flora of the United 
States,” the late Bruce Fink listed fourteen species of PelUgera with 
their range of distribution as known before 1935. 

Additional information, chiefly on altitudinal and geographical 
distribution and extension of range, is recorded in the following notes 
on sixteen species. One of these is here listed for the first time for 
North America, namely, P. lepidopJwm. 

The genus under consideration was extensively observed and col- 
lected as a part of ecological research on Longs Peak and vicinity , in 
and near Rocky Mountain National Park in northern Colorado, in 
the neighborhood of latiWde 40° N., where the area is typical moun- 
tain land. 


* Contribution 117 from the Department of Botany, University of Nebraska. 
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Further observations and collections were made on a north-facing 
slope banking the Iowa River near Amana, in Iowa County, Iowa. 
The elevation was about 750 feet above sea level and the latitude 
nearly 42° N. The dominant vegetation was an oak forest rich in 
mosses and lichens. The genus Peltigera was abundantly represented. 
On a small area, ten by ten meters, five species of this genus were 
collected. Listed in the order of relative abundance they were: P. 
polydactyla, P. canina, P. praetextata, P. Emnsiana, and P. erumpens. 
Only the first two were fruiting, but all were in good vegetative 
condition. Apparently they were an integral part of the plant 
population of the forest floor. 

The species are listed in this paper with their taxonomic status and 
authorship as they were very recently determined by Dr. V. Kofarago- 
Gyelnik of the State Museum of Hungary. He is to be considered at 
present the foremost worker on the genus Peltigera^ of which he is 
preparing a monograph of European species. Dr. B. Lynge of the 
University of Oslo, Norway, and Mrs. Joyce Hedrick Jones of the 
University of Michigan also have confirmed or criticized some of the 
determinations of the species, notably those of P. rufescens. For sug- 
gestions and information the writer is further indebted to Dr. 
Alexander W. Evans of Yale University. 

For references to those species not listed in Fink's Flora" the 
reader must consult Zahlbruckner's ‘^Catalogus." Several species, 
however, have since been published and the taxonomic status of 
others changed. There are also some disagreements with regard to 
authorship, further showing the need for a taxonomic revision of this 
genus. It is unfortunate for American progress in lichenology that 
the more recent species of this genus were mostly published in scat- 
tered foreign journals, available in the United States only to workers 
in a very few privileged institutions. For geobotanical reasons, a 
taxonomic revision of the American species of this genus is urgently 
needed. 

Peltigera variolosa (Mass.) Gyel var. leucophlebia (Nyl.) 
GyeL Seventeen collections of this species have been made from the 
foothills of the montane zone to the alpine zone, ranging in elevation 
from 7,200 to 14,000 feet. Optimum conditions of climate for this 
species seem to prevail between 10,000 and 11,000 feet where the only 
fruiting plants were found. Nine collections came from the alpine 
zone and are of the complicate form, a modification induced by the 
alpine environment. 


144 


The Bkyologist 


[December 


Regarding eco-sociological relationships, all collections came from 
^^snowpatch^’ vegetation, that is, places where snowdrifts linger until 
spring and summer, in the alpine zone as well as in the forested zones. 
This is somewhat startling as none of the many writings on European 
'^snowpatch'’ vegetation, with which the writer is acquainted, men- 
tions a species of Peltigerci. In the United States the snowpatch 
vegetation has not been studied. All specimens observed were inti- 
mately associated with bryophytes. 

Specimens of the Longs Peak plants were identified by Lynge as 
P. leucophlebia (NyL) GyeL, the name which Lynge has accepted for 
this plant. 

Lip to recently this species has been included with P. aphthosa as a 
variety or form. 

From the Arctic, P. variolosa var. leucophlebia (P. leucophlebia) is 
reported as common, but P. aphthosa {sensu ang,) as much less com- 
mon. 

From the Swiss Alps P. aphthosa (sensu lat.) is reported as well 
fruiting in the forest zones, and is also found in the alpine zone. As 
no segregation has been made it is not known certainly whether P. 
variolosa does occur on the high Alps, although its occurrence might be 
expected. 

It is to be assumed that P. aphthosa of Fink’s “Flora” includes P. 
variolosa, but no segregation has been reported for the United States. 
On Longs Peak and vicinity P. aphthosa (sensu ang.) has not been 
found. 

Peltigera venosa (L.) Baumg. This species ranges widely and 
often abundantly from the foothills to timberline. The highest occur- 
rence was observed on Longs Peak at 11,100 ft., but it probably 
reaches higher. Optimum conditions for the species seem to prevail 
between 9,500 to 10,500 ft. altitude on humid forest sites where it 
often forms mass vegetation. It grows on bare soil and is practically 
always fruiting. Its associated plants are bryophytes. 

From the Arctic the species is reported as occurring widely but 
sparsely and often sterile. It is known from the high Alps. 

Peltigera horizontalis (L.) Hoffm. When sterile this species is 
difficult to separate from plants of F. poly daciyla and all early deter- 
minations are open to doubt. But during the summer of 1938 a great 
many fruiting plants were found that made the presence of this 
species certain. It occurs widely and abundantly in bryophytic 
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communities in the spruce-fir forest of the subalpiiie zone. There is 
much reason to believe that this species occurs also high in the alpine 
zone where, on Longs Peak, many plants were collecte;d that suggest 
this species, or possibly the one next listed. Inasmuch as all of these 
plants were dwarfed and otherwise modified, the correct determination 
must be deferred to a comparative study of more material. 

The. species is not reported from the Arctic or the high Alps. 

Peltigera polydactyla (Neck.) Hoffm. Fruiting specimens of 
this species have not been found on Longs Peak or its vicinity. Some 
sterile specimens as mentioned above under P. horizontaUs may need 
to be referred to P, polydactyla. The Arctic distribution of this species 
suggests its occurrence on Longs Peak and other Colorado mountains. 

In Iowa this species was very abundant in the oak forest. It was 
well fruiting and grew over mosses and between mosses, so that it 
must be considered a member of the community of bryophytes. 

Well fruiting, and of similar habit and similar growing conditions, 
but in an aspen forest, plants of this species were found in Teton 
county of Wyoming at 7,200 ft. altitude. 

From the Arctic this species is reported as occurring but sparsely. 
From the high Alps it is not listed, 

Peltigera scutata (Dicks.) Leight. f. collina (Ach.) Gyel. This 
species was found twice in the foothills area on northerly slopes in 
canyons. Both sites were densely forested and generally rich in 
cryptogamic plants. The elevations were 7,200 and 8,200 feet 
respectively. It must be a relatively rare plant. 

It is not reported from the Arctic or the high Alps. 

Peltigera malacea (Ach.) E. Fr. Of six collections of this species 
four were made in the alpine zone on Longs Peak. The lowest occur- 
rence was at about 10,400 feet and the highest at 13,700 feet. It 
always grew with bryophytes and was sterile. All plants were small 
and of the complicate type of modification. 

The species is reported as rare to not uncommon from the Arctic. 
It is not reported from the high Alps. 

Peltigera rufescens (Sm.) Hoffm. All five collections of this 
species were made in the alpine zone on Longs Peak, ranging in eleva- 
tions from 12,000 to 13,000 feet. It was always growing over mosses 
as a member of a community of bryophytes. All plants were small 
and sterile. For this vicinity this is so far the only species restricted 
to the alpine zone. 
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It is reported as a very common lichen from the Arctic where it is 
often found fruiting. It is also common on the high Alps ^ ^ 

Unintentionally, none of these plants were submitted to Gyelmk _ 
Peltigeea canina (L.) Willd. On account of its variability this 
species is a troublemaker and herbarium specimens show that almost 
anything that is not easily determined is given this name. It occurs 
wiLly and usually abundantly from the foothills t'^berline even 
entering the alpine zone. It was collected from 7,200 to 12,000 feet. 
Rarely it was found on bare soil, but usually over mosses and, inter- 
estingly, over layers of pine needles. Like mosses, a layer of pine 
needles will retain water longer than bare soil. This water relation is 
perhaps a chief reason that the species of PeUigcra are so intimately 

associated with bryophytes. . 

P. canina f. suUiiens Harm, is a form that seems morphologically 
more constant than the type and considerably different from it; is 
ecologically also different from the type in being restricted to bryo- 
phyte communities, bare soil, and rocks on wet streambanks and on 
borders of springs. The several collections were made at around 
10,000 feet altitude. Further studies are needed, but it seems prob- 
able that the narrow ecological range and the constant morphological 
characters, will entitle this plant to specific rank. The plants were 

forma nova rimosa Gyel. is diagnosed by Gyelnik as 
follows- “Thallus non panniformis, non digitatus, superne pro parte 
rimoso-areolatus, epruinosus. In ceteris sicut var. rufescens (Weis.) 
Willd ” This form was found only once on a well drained slope in the 
subalpine forest at 10,350 feet altitude. The plants were sterile. ^ 
In the oak forest in Iowa the more or less typical species was found 
abundantly and well fruiting. All specimens were of a purplish- 
brown color and rather dark. It is often said that exposure to sun 
causes a lichen to become dark, but these plants were all in shade on 
a north-facing slope. In contrast, all specimens from Colorado were 
of light color, brownish- or greenish-gray, and morphologically some- 

what different. ^ ^ 

The species is reported from the Arctic as well as from the high Alps. 
Peltigera virescens (Stein.) Gyel. f. areolata Gyel. This plant 
was collected but once in an aspen-lodgepole forest on a well drained 
site. The elevation was 9,050 feet. The plant was fertile and grew 
with bryophytes. No printed records of this and the next species 
were available. 
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Peltigera Plittii Gyel. The forma sandwichmisu Gyel of tliis 
species were collected four times in Longs Peak valley at elevations 
of from 9;000 to 10,000 feet. The plants grew over pine needles and 
mosses and were fruiting. 

The forma ornata Gyel. was collected once in the alpine zone growing 
over stubbles of Elyna Bellatdi, a rather dry habitat. The plant was 
sterile. 

Peltigera spuria (Ach.) DC. This species was collected twice, 
growing on soil and with mosses. One station was in the lodgepole 
forest in Longs Peak valley at 9,050 feet in a habitat which in summer 
is dry. The other station was at 9,600 feet in the forest burn on the 
slope of Twin Sisters Mountain. On the soil that was rendered sterile 
by the fire in 1929, moss protonemata appeared abundantly by 1931, 
and by 1934 when plants of Bryum argenteum^ Bryum caespitidmn, 
and Ceratodon purpurem had become abundant and fruiting, the first 
small Peltigera plants were observed. By 1938 P, spuria had become 
very abundant and was well fruiting. Also abundant was P. ermipens 
and there were a few plants of P. canina. It is interesting to note that 
the lichens were preceded by the mosses but followed closely the 
migration into the new area. This lends evidence to the belief that 
most plants of Peltigera are more or less dependent on the help of 
bryophytes for best development, such help being physical and con- 
sisting of greater capacity to retain water for the use of the plants. 

This species is reported from the high Alps but not from the Arctic. 

Peltigera praetextata (Flk.) Zopf var. subcanina Gyel. 

Peltigera Evansiana Gyel. Both species were found associated 
with bryophytes in the oak forest in Iowa. Both were fairly abundant 
but sterile. Both are additions to the flora of Iowa. 

They are not reported from Colorado, the Arctic, or the high Alps. 

Peltigera lepidophora (Nyl.) Bitt. This little plant was collected 
five times, quite unknowingly. It was discovered in the laboratory 
among mosses and lichens. The stations for it range in altitude from 
8,700 to 12,500 feet. In each instance only one to three plants were 
found in a single collection. Several thousand collections of lichens 
and bryophytes from Longs Peak and vicinity have passed examina- 
tion, and the species being found only five times, it must be considered 
as being rare. This is the first record of its occurrence on this con- 
tinent. 

Prom the Arctic it is reported as widespread but rare and scarce. 
P>om the high Alps it is unreported. 
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Peltigera erximpens (Tayl.) Lang- Ten collections^were nmc^e o 
this species ranging from 9,000 to 13,300 feet on Longs Peak. Half o 
the collections were made in the alpine zone. The plants were small 
md grew on soil between bryophytes. According to Gyelnik the 

Colorado plants belong to the forma pfaftresct™ Gyel. 

Specimens of the typical species were collected m Iowa, in the oak 
forest and on an open road cut. The plants were abundant and oc- 
casionally grew without the company of mosses.^ ^ 

In part, P. erumpens is P . sorediata of h ink s h lora. 

The species is reported from the Arctic but not the high Alps. 

Peltigeea leptodeema Nyl. Only one collection of this species 
was made in Colorado. This was on the south slope of Longs Peak m 
the spruce-fir forest at an altitude of 10,350 feet where the plant grew 

associated with bryophytes. . , 

Other plants were collected in Teton county of l^ yoming where 
they grew associated with bryophytes in an aspen forest at an eleva- 
tion of 7,200 feet. All plants were infested with species of epiphytic 
lichens and fungi. Apparently this is a rare species and also is in part 

P.aorcdiafa of Fink’s “Flora.” _ . . a, 

The species is reported from the Arctic but not the high Alps. 

Summary 

Geobotanical notes on Peltigera are recorded for thirteen species 
occurring on Longs Peak and vicinity in Colorado. New to North 
American botany is Peltigera lepidophora. Of the thirteen species 
nine also occur in the Arctic and four on the high Alps. Very nearly 
the same species which occur in the Arctic are also found in the alpine 
zone on Longs Peak up to record elevations. Two species are addi- 
tions to the flora of Iowa. 

Sociologically the genus shows an intimate relationship with com- 
munities of bryophytes. Scarcity of available information recom- 
mends the genus to the attention of the bryologist as well as the 
lichenologist. 

It is concluded that Peltigera is a genus of boreal origin, and evi- 
dence for the affinity of the alpine vegetation of Colorado to boreal 
and Arctic vegetation. 
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THE CHAMBERS OF MxANNIA CALIFORNICA 

Dorothy F. Preston 

In Jxme, 1938, Doctors T. C. Frye and Lois Clark handed me some 
material of Mannia collected February 2 and March 1, 1938, near 
Trona, California, by Mr. John Broadbent. The material did not 
agree very well with any of the described species, and they wished, 
therefore, to have it critically examined. 

It soon became apparent that this material falls nearest to Mannia 
californica or Mannia fragr am, differing from the former in that it has 
photosynthetic filaments instead of supplementary partitions. From 
the latter it differs (a) in horizontal floors of the chambers figured by 
Massalongo (Atti Reale Istit. Veneto 75: 669-817, 1916) but not sub- 
stantiated by Evans (Bull. Torrey Bot. Club 45: 235-251, 1918); (b) 
in the single layer of air chambers; (c) in the presence of filaments in 
this single layer of chambers; (d) in the purplish color of the scales and 
the lack of an apical cluster of these. Our material is sterile. From 
Evans’ excellent detail, it was evident that our material could not be 
referred to Mannia fragrans. 

It was thus evident that so far as North American species were 
concerned there was either some error in the description of Mannia 
californica or the material would have to be referred to a new species. 

Through the kindness of the New York Botanical Gardens there was 
available for examination material oi Grimaldia californica collected 
in California by Bolander and formerly in the herbarium of Under- 
wood, also a specimen of the same from California collected by A. J. 
McClatchie on the trail to Wilson’s Rock at 4,000 feet and formerly 
in the herbarium of M. A. Howe. In neither of the collections were 
we able to identify any supplementary plates. The chambers were in 
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one layer with level floors from which arose filaments similar to those 

which we found in the Trona material. ^ 

Howe describes the air chambers as “almost wholly filled by 
secondary walls, leaving very small lacunae.” If one interprets his 
secondary walls as filaments our plant agrees with his entirely. The 
filaments in the Trona material often reach the epidermis and are 
sometimes flattened by pressure against it. They are not attached to 

it, but might be mistaken for walls. , , i 

Examination of the material from Trona revealed that no vertical 
supplementary partitions or walls are present, but, instead, the dorsal 
chambers are densely filled with photosynthetic filaments. Partitions 
are present, but they are neither crowded nor supplementary, ihe 
partitions are attached to the epidermis and to the floor of the air 
chambers, and are composed of cells which are hyaline or nearly so. 
By cutting the epidermis from the thallus in such a way as to leave a 
portion of these partitions attached, it can be seen that each chamber 
has a pore, and that these partitions cannot he considered supplemen- 
tary. It can also be seen that no walls or partitions composed ot 
photosynthetic cells are attached to the epidermis. The absence of 
supplementary partitions and the presence of photosynthetic filaments 
were determined by examining cross sections, longitudinal sections, 
surface-cuts deep enough to cut the photosynthetic tissue in the 
chambers, and, finally, the green filaments obtained unattached to 
other cells by first removing the epidermis and then cutting the fila- 
ments along the floor of the chambers. By all of these methods, the 
green cells proved clearly to be in the form of filaments, but in no case 
were there found plates, walls or partitions composed of photosyn- 
cells. 

The air chambers of this Trona material are in a single layer and 
their floors are horizontal. The vertical partitions of hyaline cells are 
3_5 cells high, and, in cross section, one cell thick except occasionally 
where attached to the epidermis or floor of the chamber. The fila- 
ments from the floors of the chambers are unbranched or dichotom- 
ously branched, usually 3-4 cells high, and green except the almost 
hyaline terminal cells in the regions of the pores. These terminal 
cells of the filaments are often larger than the lower ones; they vary 
in shape from globular to slightly elongate, and often have flattened 
tips. This flattening of the tip seems to occur where the photosyn^ 
thetic filaments press against, but do not attach to, the roofs of the 
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chambers. Filaments such as these in the Trona material were seen 
in the material collected by Bolander, which also lacked supplementary 
plates, walls or partitions. 


Figs. 1-7. Mannia calipoenica. I. Portion of a ventral scale (X 126). 
2. Dorsal epidermis, ventral view, showing partitions between chambers and 
one pore only per chamber (X 67). 3. Portion of a cross section of thallus 
( X 37). 4. Pore of the thallus ( X 210). 5. Vertical section of dorsal chamber 
(X 217). 6. Portion of the dorsal epidermis of the thallus (X 283). 7, 

Ventral view of portion of thallus showing scales and their appendages (X 6). 

From the examination of the material from the New York Botanical 
Garden which has presumably been determined by Underwood and 
Howe, respectively, and from the comparison of these collections with 
the Trona material, it seems evident that Howe has described fila- 
ments seen in a cross sections of the thallus as plates. The Trona 
material is, therefore, referred to Mannia calif ornica Wheeler (Grim- 
aldia calif ornica Gottsche). The description of the chambers of i/. 
calif ornica should, therefore, read as follows: 




MOSSES OF BARRO COLORADO ISLAND, CANAL ZONE 
Baebaka Willis 

The mosses listed below were collected by the author during 
January and February of 1938. Specimens of all species collected are 
in the herbarium of The Institute for Research in Tropical America 
at Barro Colorado Island, in the Canal Zone. In addition, the types 
of new species are in the herbarium of their author. ^ 

The writer wishes to express her great indebtedness to Mr. FMwm 
B. Bartram who so kindly classified this moss collection. He not only 
named and described the new species and noted the range extensions, 
but in addition he prepared the plate of illustrations. 

Fissidentaceae 

FiSSIDENS MOLLIS Mitt. 

Fissidens Kegelianus C. M. 

Fissidens (§Semilimbidium) Willisiae Bartr. .sp. nov. Figures la- 
id. 


The Bryologist 


[December 


Inver deeD without supplementary partitions, 
OhaiiiDers one iay lb x o k inno** the cells of the 

fnclined to be somewhat larger, with rounded or flattened tip, those 
under the pore with little or no chlorophyll. 

According to Evans, M. fragram has no filaments. What are 
described as filaments are either supplementary walls or their project- 
ing cells. Further there is no level floor to the uppermost chambers, 
differing very greatly from the account of Massalongo. 

The genus description of the air chambers should, therefore, read as 

Dmsal chambers from not at all to closely subdivided by supple- 
menSry vertical or more or less horizontal partitions which some- 
times have short teeth; the chambers when in one series crowded wi 
vertical photosynthetic filaments. 

Of the North American species of Mannia, M, cahformea theretoTe 
stands out as the only one which has one series of chambers with 

vertical filaments. • x, i 

There is needed a monograph covering comparative morphology 

of the Mannias of North America. 

Department of Botany, University of Washington 
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Caules longiusculi, circa 7 mm. alti, rubri. Folia plurijuga, sicca 
arete falcato-contorta, ad 1 mm. longa et 0,25 mm. lata, oblonga, 
breviter acuminata, lamina vaginans valde limbata, lamina apicalis 
elimbata, margines crenulati, lamina dorsalis ad basin costae late 
rotundata, elimbata, ma|*ginibus crenulatis; costa pallida, pereurrens; 
cellulae minutissime, peropacae, papillosae. Fructus terminalis; 
seta 3-3.5 mm. alta, plus minus arcuata; theca suberecta, minuta. 

Closely gregarious plants, bright green. Stems rather long, up to 
7 mm., reddish-brown, densely foliate, about 2 mm. wide with leaves. 
Leaves in 15-20 pairs, minute below, the upper strongly contorted 
and falcate when dry, oblong, short acuminate, to 1 mm. long and 
0.25 mm. wide, duplicate blades strongly bordered even to the lower- 
most leaves, apical blade not bordered, margins crenulate, dorsal 
blade ending in a rounded lobe at the insertion, not bordered; costa 
pale, percurrent; lamina cells minute, very opaque, papillose. Seta 
terminal, geniculate at base, slightly arcuate above, 3-3.5 mm. high; 
capsule minute, suberect. 

More robust than F. Ravenelii Sull. with relatively broader leaves, 
red stems and the dorsal blade ending in a rounded lobe at the base. 

Fissidens Garberi Lesq. & James. 

Fissidens (§PycNOTHALLTA) plurisctus Bartr. sp. nov. Figures 
2a-2d. 

Dioicus? Sat robustus, caulis ad 8 cm. altus. Folia plurijuga, 
sicca leniter contorta, oblongo-lanceolata, breviter acuta, superiora 
ad 2 mm. longa, ubique limbata, limbo cartilagineo, bistratoso, 
pellucido; cellulae omnes subequales, perobscurae, papillosae, minutis- 
sime, 4-5 Setae aggregatae ad 4, 3 mm. longae, superne arcuatae; 
theca suberecta, deoperculata 0.5 mm. longa; peristomii dentes rubri, 
inferne lati, intus alte cristati. 

Dioicous? Rather robust plants, laxly gregarious, sordid green. 
Stems to 8 mm. high, 3 mm. wide with leaves, densely foliate. Leaves 
in about 15 pairs, the lower minute, the upper to 2 mm. long, oblong- 
lanceolata, short acute, bordered all around, the border cartilaginous, 
pellucid, two cells thick and minutely scabrous on the edges by pro- 
jecting cell ends, 5-6 cells wide on the duplicate blades and about 3 
cells wide above, sharply defined from the opaque lamina cells, dorsal 
blade ending in a rounded lobe at the insertion; costa pellucid, per- 
current; cells uniform, very minute, 4-5 [l, dense and obscure, papil- 
lose. Setae aggregated, up to 4 from one perichaetium, 3 mm. long, 
arcuate above; capsules suberect, urn 0.5 mm. long; peristome teeth 
highly cristate on the inner face below the forks. 

This unique species is sharply distinct from any of its North 
American congeners by the strong cartilaginous leaf border and the 
short, aggregated setae. It might bear comparison in a broad way 
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with f. riqid^ns H. t. W. our ui um. 
and much longer, and the leaf cells larger an( 

Fissidens eadicans Mont. 

Fissidens asplenioides Hedw. 

Leucobryaceae 

Letjcobryum Martianum (Hornsch.) Hpe. 
*n^rrrit>T TrPTqrAHTTM ALBIDUM Hedw. 


Syi^bhopodon paeasiticus (bw.; i^escn. 

*Stkehopodon incompletus Sch'waegr. 

Calymperes emeesum C. M. 

An interesting range extension of this i 
previously known only from Florida, Hondo 
in Guatemala. 

Calymperes nicaragxjense Ren. & Card. 

Calymperes Levyanum Besch. 

Although the stems in this collect 
high, the leaf structure agrees ex 
Under the microscope 
cells are in bold contrast to the \ 
tion of C. lonchophyllum. No specimens 

for comparison but it seems i 

plants may be referred here. The species is a]^ 
known only from Cuba and the type locality in Nicaragua. 

Bryaceae 

*Bbyum coron.atttm Schwaegr. 

Bryum sp. — sterile. 

Barteamiaceae 

*Philonotis tenella (C. M.) Besch. 

Oethotrichaceae 

Macromiteixjm mxtcronifolihm (Hook. & Grev.) Schwaegr. 

MaCROMITRIUM FRAGILE Mitt. 

* Species marked ndtli an, asterisk have been 
Colorado Island by Paul C,. Standley, pubUshed by The Arnold .Arboietu 

University, Jamaica Plain, Massachusetts. 


lection are all short, not over 2 3 mni. 

exactly with the description of C. 
-3 the small, dense, obscure lamina 
pellucid transversely elongate areola- 
■ s of C. Lerryanum are available 
reasonably certain that the Panama 
ipparently quite rare and 
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Leucodontaceae 

Leucodontopsis PLORIBANA (Aust.) E. G. Britt. 

Pseudocryphaea flagellifera (Brid.) E. G. Britt. 

Pterobryaceae 

Orthostichopsis tetragona (Hedw.) Broth. 

Pireella cymbifolia (Suil.) Card. 

Meteoriaceae 

Meteoriopsis recurvifolia (Hornsch.) Broth, (with hepatics). 

Meteoriopsis patula (Hedw.) Broth. 

Neckeraceae 

*Neckeropsis undulata (P. Beauv.) Broth. 

*Neckeropsis DiSTicHA (Hedw.) Fleisch. 

POROTRICHTJM COBANENSE C. M. 

Pilotrichaceae 

Pilotrichum amazonum Mitt. 

PiLOTRicHiTM BiPiNNATUM (Schwaegr.) Brid. 

Hookeriaceae 

Cyclodictyon ALBICANS (Hedw.) Broth. 

Callicostella PALLIDA (Hornsch.) Jaeg. 

Callicostella aquatica Bartr. sp. nov. Figures 4a-~4d. 

Dioica. Caules elongati, irregulariter ramosi, percomplanati, 
folia oblonga, ad 1.5 mm. ionga, oblonga, obtusissima, apicibus 
rotundatis; costis brnis, prope apicem evanidis, dorso fere laevibus; 
marginibus serrulatis; cellulae superiores ovali-hexagoiiae, subpel- 
lucidae, valde unipapillosae. Seta ubique scaberrima, 1 cm. Ionga. 

Dioicoiis. Stems immersed, elongate, irregularly branched, very 
complanate. Leaves rather crowded, oblong, to 1.5 mm. long and 
slightly more than 0.5 mm. wide, broadly rounded at the apex and 
often obtusely apiculate; costae ending in a blunt spine near the apex, 
almost smooth on the back; margins minutely serrulate; upper lamina 
cells oval-hexagonal, rather pellucid, clearly unipapillate, more lax 
elongate and smooth below. Seta scabrous throughout, 1 cm. long; 
capsule horizontal. 

This species is similar to (7. irrorata (C. M.) Broth, but differs 
appreciably in the more crowded leaves and the unipapillate upper 
lamina cells. 



Callicostella grossiretis Bartr. sp. nov. Figures 3a 3d. 

Autoica gracillima, caespitosa, caespitibus pallide vmdibus, 
ouads CauHs repens 15-2 cm. longus, irregulanter ramosus, cum 
opacib. P gj^jpa, leniter contorta, humida erecto- 

nateni “Songo-lanceolata, breviter acuminata, baud limbata, 
patentia, omongo marginibus superne arete serru atis; 

SSy ies PXr 

otL ubiqoe reabemm; the,» erect., oblo.g^ 
cylindtioa, deoperculat. 0.8 mm. long.; peristomii dentes tusci, b e. 

media valde exarati. 

Autoicous. Slender, pale green plants without 
dpnse mats or tufts. Stems creeping, to 2 cm. long, irregularly 
branched to 1.5 mm. wide with leaves. Leaves slightly contorted 
when dry erect-spreading when moist, about 0.8 mm. long, oblong- 
WeolaTe’ concave short acuminate, not bordered; margins sharply 
“rSEt “e npVr half; cost^, ending .t the b.se of the acumen, 
strondv toothed on the back; cells large, lax, very pellucid, smooth, 

munded.hemgon.1 above, IMS P STJmm Z.t 

at the margins and more elongate below, beta ^ o mm. lui g, 

flexuose, scabrous to the base; Snd 

mm. long; peristome teeth brownish, densely stnolate, with a aistinct 

median furrow on the outer face. . 

The generic position of this species is not obvious. The erect 
capsules, scabrous setae, unbordered leaves and serrated costae 
preclude Cyclodictyon and the large rounded upper leaf cells suggest 
no close affinite with Hookenoysis. It is widely different ^y 

familiar species of Callwostella but may be tentatively included here. 

Hookeeiopsis panamensis Bartr. sp. nov. Figures 5a-5d. 

.Dioica? Sat robusta, caespitosa, caespitibus I'^teseenti-viri^bu^ 
opacis. Caulis elongatus, subpinnatim ramosus, jf 

7 mm. longis, complanatulis, cum fohis ad _ 2.5 mm. latis, 

Folia conferta, sicca parum deflexa, e basi late cordata oblong , 
rotundato-obtusa, 1.5 mm. longa, 0.5 mm. lata,_ 
undulata; margines superne irregulanter serrulati; costis bims.donge 
infra apicem evanidis, superne dorso serratis; 

subhexagonae, ad 10 y. longae, mferiores sensim elongatae, omnes 
laevissimae. Fructus ignotus. 

Dioicous? Rather robust plants in extensive tufts or mats, dull 
yellowish green. Stems 4 cm. or more long, I 

branched, branches spreading, obtuse, complanate-fonate about / 
mm. long and 2.5 mm. wide with leaves. Leaves crowded, ®bgat > 
deflexed when dry, oblong from a broadly cordate base, obtuse y 
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Fissidens plubisetus Bartr, Fig. la, Plant, X 1. Fig. lb, Leaf, X 17, 
Fig. Ic, Apex of leaf, X 80. Fig. Id, Leaf cells and margin of apical blade, 
X 250. 

Fissidens Willisiae Bartr. Fig. 2a, Plant, X 1. Fig. 2b, Leaf, 

Fig. 2c, Apex of leaf, X 80. Fig. 2d, Leaf cells and margin of apical 
X 250. 

Callicostella geossiketis Bartr. Fig. 3a, Plant, X 1. Fig. 3b, 

X 42. Fig. 3c, Apex of leaf, X 250. Fig. 3d, Sporophyte, X 6. 

Callicostella aquatica Bartr. Fig. 4a, Plant, X 1. Fig. 4b, Leaf, 

30. Fig. 4c, Upper leaf cells and margin, X 250. Fig. 4d, Capsule, X 6. 

Hookebiopsis panamensis Bartr. Fig. 5a, Plant, X L Fig. 5b, Leaf, 
X 18. Fig. 5c, Upper leaf cells and margin, X 250. Fig. 5d,' Lower median 
leaf cells, X 250. 
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Tl2‘“»t ™“ily° dfsttrr.‘STS“l>e obtusely rounded or My 
pointed leaves with the upper margins less strongly serrulate and the 

cells smooth. 

Crossomitbium Patrisiae (Brid.) C. M. 

*Lepidopiltjm polttbichoides (Hedw.) Bnd. 

Thuidiaceae 

Thuidium involvens (Hedw.) Mitt. 

*THUIDroM SCHISTOCALYX (C. M.) Mitt. 

PlAGIOTHECI AC E AE 
PiLOSIUM LONGISETULITM C. M. 

Sematophyllacea E 
POTAsMlUM LONCHOPHYLLUM (Mont.) Mitt. 

No specimen of this species can be located for comparative study 
but the aquatic habit, bluntly pointed eeostate chlorophyllose leaves 
with linear-vermicular cells and the small pendulous capsules seem to 
verify the determination without much doubt. The peristome teeth 
show a distinct median furrow on the outer face below the middk 
and the segments of the endostome are keeled from a high basal 
membrane and not perforate along the median line. ^PP^y 
P. lonchophyllum is known only from the type locality near Cayen , 
French Guiana, so that present collection represents not only an 
interesting extension in geographical range but also a new genus o 
the North American moss flora. 

Trichosteleum fluviatile (Mitt.) Jaeg. 

*TAXiTHELitiM PLANUM (Brid.) Mitt. 

Hypnaceae 

Vesicularia amphibola (Spr.) Broth. 

Isopterygium TENERUM (Sw.) Mitt. 

Isopterygium Chrismari C. M. 

MiTTENOTHAMNlUM DIMINUTIVUM (Hpe.) E. G. Britt. 

Bennington College, Bennington, Vermont , - ■ ^ 

Volume .'A Numbers, including pages liiP-tSG, was issued October b, WS'J. 
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New scientific names are printed in bold-face t3^e 
Illustrations are indicated by an asterisk 


Acer grandidentatum, 27 
A Collecting Trip on Mount Monad- 
nock, New Hampshire, 28 
Acroboibus rhizopnyllus, 30 
Alectoria jubata, 12; sarmentosa, 12 
Alicularia geoscypha, 85, 101, fo. 
erecta, 102; Lescurii, 85, 86, 88; 
minor, 85; scalaris, 85 
Alnus oregona, 13 
Aiobiella Husnoti, 37 
Ambiystegieila, 140 
Amblystegium Juratzkanum, 84 
Anderson, Lewis E. The Mosses of 
North Carolina. V. Dicranaceae 
to Calymperaceae, 62 
Andreaea petrophila, 127; Rothii, 
28, 127; rupestris, 28 
Aneura digitiloba, 6; palmata var. 
arenaria, 6; pinguis fo. angustior, 
127; portoricensis, 7; Schwan- 
eckei, 7; virgata, 7 
A New Record of Fissidens sub- 
limbatus, 112 

A New Species of Lichen from 
North Carolina, 109 
Annulus of Pottia truncata (Hedw.) 

Furnr., The, 106 
Anoplolej eunea conf erta, 43 
Anthoceros, 29; carolinianus, 80; 
communis, 81; fusiformis, 27; 
Kunzeanus, 81; laevis, 81, 119; 
punctatus, 119 

Anthracothecium pauciloculare, 
109 

Aphanolej eunea crenata, 44; exigua, 
44; sicaefolia, 44; Sintenisii, 44 
Aplozia cordifolia, 127 
Apotomanthus succulentus, 8 
Archephemeropsis, 131 
Archidium Donnellii, 84 
ArchileJ eunea viridissiiha, 44 
Arctoa fulvella, 63 
Arizona, Hepaticae of Sierra Ancha, 
23 

Armitage, Eleonora. The British 
Bryological Society, 127 
Arthopyrenia gemmata, 12 
Aspidium, 60 
Asplenium, 60 

Asterella californica, 26; elegans, 2; 

tenella, 119 
Atrichum crispum, 28 
Aulacomniura palustre, 128 

Barro Colorado Island, Canal Zone, 
Mosses of, 152 


Bazzania, 2; bidens, 38; Breuteliana, 
38; cubensis, 38; Eggersiana, 
39 ; gracilis, 39 ; portoricensis, 39 ; 
quadricrenata, 39; Schwaneck- 
eana, 39; stolonifera, 39; variabil- 
is, 39; vincentiana, 39; Wrightii, 
39 

Bilimbia sphaeroides, 12 
Blasia pusilla, 29 

Blomquist, H. L. Notes on South- 
ern Hepaticae, 29; A New Species 
of Plagiochila from the Southern 
Appalachian Mountains, 113 
Brachiolej eunea bahamensis, 44; 

insularis, 44 
Brothera Leana, 126 
Bruchia Donnellii, 83, 84; Drum- 
mondii, 83, 84; fiexuosa, 83, 84 
Bryoporteria, 111 

Bryopteris filicina, 44; fruticulosa, 
44 

Bryoxiphium norvegicum, 52 
Bryum affine, 84; alpinmn var. 
viride, 127; argenteum, 147; 
caespiticium, 147; capillare, 130; 
coronatum, 154; pseudotriquet- 
rum, 108; Stephani, 131; uligino- 
sum, 84 

Bueliia parasema, 13 
Buxbaumia aphylla, 133 

Callicostella aquatica, 156, 167*; 
grossiretis, 166, 167*; irrorata, 
155; pallida, 155 
Caloplaca oregensis, 13 
Calymperes Carrii, 51; emersum, 
154; Levyanum, 154; lonchophyl- 
lum, 154; nicaraguense, 154 
Calypogeia, 98, 100, 134; Miquelii, 
40; portoricensis, 40; Sullivantii, 
41, 89; Trichomanis, 41 
Camptodontium, 111 
Campy lopus atrovirens, 68; caro- 
linae, 68; clavatus, 131 ; flexuosus, 
68; gracilicaulis, 68; humilis, 133; 
introflexus,68, 69; subleucogaster, 
69; tallulensis, 68, 69, var. sub- 
leucogaster, 69 

Canal Zone, Mosses of Barro 
Colorado Island, 152 
Catharinea crispa, 126 
Caudalej eunea Lehmanniana, 45 
Cephalozia forficata, 37; sandvicen- 
sis, 37 

Cephaloziella, 30, 119; papillosa, 
25, 27; Starkii, 127, 136 
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Ceratodon purpureus, 147 . , 

Ceratolejeunea brevinervis, 45 ; m- 

tegrifolia, 45; patentissima, 45; 
portoricensis, 45; Schwanecka, 
45; Smtenisii, 45; spinosa 4b; 

valida, 46; variabilis, 46 
Cetraria calif ornica, 13; ciliaris, 15; 
juniperina, 13; stenophylla, 15; 
Tuckermanii, 13 

Cheilolejeunea decidua, 46; jamai- 
censis, 46 « i ^ 

CbiloscyphuB Elliottii, /; gibbosus, 

9 

Cladodium, 36; Eosseanum,^ 
Cladonia, 64; bellidifiora, 13; car- 
iosa fo. cribrosa, 13; crispata* 15; 
deformis, 13; ecmocyna, 13; lur- 
cata, 13; major, 13; nemo^yna, 
13; polydactyla, 13; pyxidato, 
13; squamosa var. multibracm- 
ata, 13 .. 

Climacium Kindbergii, 84 

Cololejeuiiea calcarea, 127; cua- 
phana, 46; miiiutissima, 1^^» 
myriocarpa, 46; setiloba, 119 
Colura tortifolia, 46 
Conocephalum, 135 _ 

Crocynia lanuginosa, 13 
Crossomitrium Patrisiae, lob 

Cyclodictyon, 156; albicans, 155 
Cyclolejeunea accedens, 46; angu- 
listipa, 47; chitonia, 47; convexi- 
stipa, 47 . 1 orr 

Cynodontium Bruntoni, 127 
Cyphelium inquinans, 13 

Cytolejeunea bolostipa, 47 
Cystilejeunea lineata, 47 

Dendroceros crispus, 81 ^ 

Development of Gemmae in Metz- 
geria myriopoda, The, 121 _ 

Dichodontium flavescens, 63; peilu- 
cidum, 63, var. serrulatum, 63, 
var. fagimontanum, 63 
Dicranella heteromalla, 62, var. 
orthocarpa, 62; rufescens, 62; 
secunda, 127; varia, 62 _ 

Dicranodontium asperulum, 67 ; 

denudatum, 68; longirostre,;68 
Dicranum Bergeri, 65; Bo^eani, 
64; condensatum, 64, 66; Drum- 
mondii, 65; flagellare, 65, v^r. 
minutissimum, 65; fulvellum, 65; 
fulvum, 65, 131, var. viride, 66; 
fuscescens, 65, 66, 127; longifo- 
Hum, 28, 69; montanum, 66, 126; 
rugosum, 66; scoparium, 64, 65, 
67; spurium, 64, 67; undulatum, 
66; viride, 66, 131 
Diphyscium foliosum, 19 
Diplasiolejeunea brachyclada, 47; 
pellucida, 48, 82, var. inallei- 


formis, 48; Rudolphiana, 48; 
unidentata, 48 ^ 

Diplophyllum apiculatum, 89; ob- 
tusifolium, 135 . 

Drepanolejeunea Araucariae, 4o; 
bidens, 48; biocellata, 48; bi- 
spinulosa, 48; crassiretis, 49; cru- 
cianella, 49; dissitifolia, 49; hama- 
tifolia, 82; inchoata, 49; infundi- 
bulata, 49; pinnatiloba, 49; sub- 
ulata, 49; tenuis, 82 
Drew, WiUiam B., A New Record 
of Fissidens sublimbatus, 112^ 
Dumortiera hirsuta, 3; nepalensis, 3 

Elyna Bellardi, 147 
Entodon brevisetus, 84 
Ephemeropsis, 131 
Ephemerum, 140 

Epiphytic Mosses, Microclimate, 
Evaporation Stress and, 53 
Eucalyx, 98; obovatus, 127 
Euosmolejeunea clausa, 49; dun- 
uscula, 50, 119; Evansii, 136; tri- 
faria, 50 

Eurhynchium myosuroides var. riv- 
ulare, 127 

Evernia prunastri, 13 

Field Notes on a Collection of 
Louisiana Hepaticae, 118 
Fissidens, 130; asplenioides, 154; 
Badoglioi, 134; decipiens, 127; 
Garberi, 153; Kegelianus, 152; 
molHs, 152; ovatifolius, 134; 
pleurisetus, 152, 157*; pusil- 
lissimus, 133; radicans, 154; 
Ravenelii, 153; rigidulus, 155; 
subHmbatus, A New Record ot, 
112; Willisiae, 152, 157* 
Flowers, Seville, Review, 82 
FontinaHs, 127; neomexicana, 84 ^ 
Fossombronia, 119; brasihensis, /; 

longiseta, 24, 26; Wondraczeki, 31 
Fraxinus oregona, 12, 13 
Frullania arietina, 79; atrata, /9; 
brasihensis, 79; gibbosa, 79 ; hians, 
80; infiata, 24, 27, 119; Kunzei, 
80, 119; nodulosa, 80; obcordata, 
119; riojaneirensis, 80; squarrosa, 
80, 119; Thuillierii, 80 
Fulford, Margaret. Recent Litera- 
ture on Mosses, 51, 109, 150, 15*., 
159; Recent Literature on He- 
patics, 134 

Graphis elegans, 13 _ 

Grimaldia, 135; califormca, 2b, 149, 
151*; fragrans, 31 

Grimmia Hartmam, 127; leuco- 

phaea, 127; plagiopoda, 84 

Gvmnostomum calcareum, 19, 20, 
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21, 22, 126, var. intermedium, 19; 
teniie, 17, 19 

Gyroweisia tenuis in North America, 
16,18* 

Haplocladium, 52 
Haring, Inez M. A Collecting Trip 
on Mount Monadnock, New 
Hampshire, 28 

Harpalejeunea heterodonta, 50; sub- 
acuta, 50; uncinata, 50 
Hepaticae of Sierra Ancha, Arizona, 
23 

Herberta juniperina, 41; tenuis, 126 
Herre, Albert W. A New Species 
of Lichen from North Carolina, 
109; Dr. Alexander Zahlbruckner, 
128 

Heteroscyphus Elliottii, 7 
Hookeria acutifolia, 126 
Hookeriopsis callicostellioides, 158; 

panamensis, 156, 157* 
Hygrolejeunea cerina, 71; orba, 71 
Hymenoloma, 111 
Hypnum pratense, 84 

Icmadophila aeruginosa, 14 
Isopterygium Bottinii, 131; Chris- 
mari, 158; tenerum, 158 
Isotachis, 98, 99, 100; erythror- 
rhiza, 41 

Jamesoniella colorata, 8 
Jubula, 94 

Jungermannia, 94, 95, 99, 136; 
barbata, 30; dominicensis, 8; 
scalaris var. repanda, 101, 102, 
var, minor, 102 

Kiener, Walter, Peitigera on Longs 
Peak, Colorado, and in Iowa 
County, Iowa, 142 
Koster, Hollis, Review, 82 

Lamb, I. Mackenzie. What is 
Lecidea Pringlei Tuckerman?, 32 
Lecanora, 34; Bolanderi, 35; Hos- 
seana, 36; Maheui, 36; pallida, 
14; phryganitis, 36; Pringlei, 35 ; 
rupicola, 14; scythica, 36; sub- 
fusca, 14; thamnitis, 36 
Lecidea parasema, 14; Pringlei, 32, 
■,:':35*'v:; 

Lejeunea ceratantha, 45 ; cladogyna, 
71; Elliottii, 71; flava, 71, 119; 
fioridana, 72; glaucescens, 72, 
119; minutiloba, 72, 119; patens, 
127; pililoba, 72; spiniloba, 120 
Lepidopilum polytrichoides, 158 
Lepidozia capillaris, 40; commutata, 
40; Pearsoni, 127 
Lepraria candelaris, 14 
Leptocolea, 131; cardiocarpa, 72, 


120; marginata, 81, 82; planifolia, 
72; scabrifiora, 72 
Leptodictyiim vacillans, 28 
Leptodon trichomitrion, 126 
Leptogium californicum, 14; lichen- 
oides, 14; palmatura, 14; saturni- 
num, 14; sinuatum, 14 
Leptoiejeunea elliptica, 73; exocel- 
iata, 73; hamiilata, 73; stenophyl- 
la, 73 

Leptoscyphus anomalus, 128; Tav- 
lori, 128 

Leskea catenulata, 131 
Letharia vulpina, 14 
Leucobryum albidum, 69; glaucum, 
64, 70; Martianum, 154 
Leucodontopsis fioridana, 154 
Leucolejeunea conchifolia, 120; un- 
ciloba, 120; xanthocarpa, 73 
Libocedrus decurrens, 15 
Lichen, A New Species of, from 
North Carolina, 109 
Lichens of the Upper Willamette 
Valley (Oregon), 12 
Little, Elbert L., Jr. Hepaticae of 
Sierra Ancha, Arizona, 23 
Lophocolea connata, 7; cubana, 7; 
heterophylla, 135; Martiana, 8; 
minor, 135; Sintenisii, 8 
Lopholejeunea Howei, 73; Mueller- 
iana, 74; Sagraeana, 74 
Lophozia barbata, 30; bicrenata, 30; 
Floerkii, 127; incisa, 127; quin- 
quedentata, 127; schistophila, 9 
Louisiana Hepaticae, Field Notes 
on, 118 

Luisierella, 109 

Macrolejeunea subsimplex, 74 
Macromitrium, 133; fragile, 154; 

mucronifolium, 154 
Madotheca Porella, 127 
Mannia caiifornica, 24, 26; The 
Chambers of, 149, 151*, 152, 
fragrans, 149, 152 
Marchantia chenopoda, 3; domin 
gensis, 3; polymorpha, 26 
Marchesinia brachiata, 74 
Marsupella, 98; aquatica, 128; Pear- 
soni, 128 

Mastigobryum, 39; cubense, 38; 
Eggersianum, 39; quadricrenata, 
39'- 

Mastigolejeunea auriculata, 74 
Megaceros alatifrons, 81; vincent- 
ianus, 81 

Meteoriopsis patula, 155; recurvi- 
folia, 155 

Metzgeria dichotoma, 3; fruticu- 
losa, 136; fucoides, 6; furcata, 4, 
124, 136; hamata, 4; myriopoda. 
The development of Gemmae in, 
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121; 122, 123*; oligotricha, 4; 
pubeseens, 127 ; uncigera, 4, 121 , 
122, 123*; vivipara, 4 _ 

Microclimate, Evaporation btress, 
and Epiphytic Mosses, 53 _ 

Microlejennea laetevirens, 75, 12U, 
bullata, 75; ovifolia, 75; Ruthii, 
120 

Micropterygium exalatum, 4U; por- 

toricense, 40 

Mittenothamnium diminutivum, 

Mnium affine, 131 ; cinclidioides, 84; 
Drummondii, 84; orthorrhyncn- 
um, 127; punctatum var. elatum, 
126; rugicum, 131; Seligeri, 131; 
stellare, 84 
Moenkemeyera, 133 
Monoclea GottscM, 5 

Mosses of North Carolina, Tne. V. 

Dicranaceae to Calymperaceae, 
62 

Mount Monadnock, New H^p- 
shire, A Collecting Trip on, 28 
Mylia ffibbosa, 9 

Nanomitrium, 140 . 

Nardia, 135; Breidlen, 96, 99, 101, 
105; callithrix, 9; compressa, 9b, 
99, 101, 105; geoscypha,^85, 96, 
99, 100, 101, 102, 103, 104, 105, 
fo. erecta, 96, 99, fo. suberecta, 
96, 99, var. insecta, 103; haemato- 
sticta, 102, var. suberecta, 102; 
insecta, 102; Lescurii, A Study of, 
85; 91*; minor, 102; repanda, 101, 
102; scalaris, 90, 96, 101, 105 
Neckera crispa var. falcata,, 127 
Neekeropsis disticha, 155; undu- 
lata, 155 . . , -x • 

Nephroma helveticum, 14; lusitam- 
cum, 14 

Neurolejeunea Breutelii, 75; caten- 
ulata, 75 

New Hampshire, A Collecting Trip 
on Mount Monadnock, 28 
Nichols, George Elwood, 1882- 
1939, 85, 137* 

North Carolina, The Mosses of, V. 


109 

Note, 84, 112 _ 

Notes on Southern Hepaticae, 29 
Notothylas Breutelii, 81; orbicu- 
laris, 120 

Nowellia curvifolia, i27 

Ochrolechia oregensis, 14; palles- 
cens, 14; tartarea, 14 
Octoblepharum albidum, 154 
Odontolejeimealunulata, 75; Sieber- 
iana, 76 


Odontoschisma, 95; denudatum, 38; 
Macounii, 106; portoricense, 38; 
prostratum, 30, 38, 118, 120; 
Sphagni, 128 ^ _ 

Omphalanthus ffiiformis, 76 
Oncophorus polycarpus var. strum- 
iferus, 28; Rauei, 63, 84 
Opegrapha varia, 14 
Orthostichopsis tetragona, 155 
Orthothecium intricatum, 127 
Orthotrichum sordidum, 84 

Pagdn, F. M. A Preliminary List 
of the Hepaticae of Puerto Rico, 
Including Vieques and Mona 
Island, 1, 37, 71^ 

Pallavicinia Lyellii, 4, 120, 136 
Panicum hemitomum, 118 
Paraleucobryum longifolium, 69 
Parmelia, 34; conspersa, 14; flavi- 
cans, 14; olivacea, 14; physodes, 
14; saxatilis, 14; sulcata, 15 
Parmeliella corallinoides, 15 
Patterson, Paul M. The Sullivant 
Moss Society’s 1939 Foray, 125 
Pedinophyllum, 113 / 

Peltigera on Longs Peak, Colorado, 
and in Iowa County, Iowa, 142 
Peltigera aphthosa, 15, 144; canina, 
15, 143, 146, 147, fo. subnitens, 
146, fo. rimosa, 146, var. ru- 
fescens, 146; erumpens, 143, 147, 
148, fo. glabrescens, 148; Evansi- 
ana, 143, 147; horizontalis, 144, 
145; lepidophora, 142, 147, 148; 
leptoderma» 148; leucophlebia, 
144; malacea, 145; Plittii, 147, 
fo. sandwichensis, 147, fo. ornata, 
147; polydactyla, 15, 143, 144, 
145; praetextata, 15, 143, var. 
subcanina, 147; rufescens, 143, 
145; scutata, 15, fo. collina, 145; 
sorediata, 148, spuria, 147; vario- 
losa, 144, var. leucophlebia, 143; 
venosa, 15, 144; virescens fo. 
areolata, 146 

Pertusaria amara, 15; ambigens, 15; 

pustulata, 16 
Petalophyllum Ralfsii, 32 
Phascum cuspidatum, 52 
Philonotis tenella, 154 
Phragmitis communis, 118 
Physcia pulverulenta, 15 
Pilophorus cereolus, 15 
Pilosium iongisetulum, 158 
Pilotrichum amazonum, 155; bipin- 
natum, 155 
Pinus ponderosa, 13 
Pireella cymbifolia, 155 
Placodium, 34 

Plagiochasma, 24 . 

Plagiochila, 136; A New Species 
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from the Southern Appalachian 
Mountains, 113; abrupta, 9; adi- 
antoides, 9; alaskana, 113; arcti- 
ca, 113; arcuata, 9; Austin!, 113; 
bicornis, 9; bicuspidata, 117; 
bidens, 9, 117; Breuteliana, 9; 
bursata, 9; caduciloba, 114, 
115*; ehinantlana, 10; confun- 
dens, 10; contigua, 10; cuneata, 
117; dichotoma, 10; distincti- 
folia, 11; dominicensis, 10; dubia, 
10; erronea, 10; flaccida, 10; 
Fryei, 113; heteromalla, 10; Hus- 
noti, 10; hypnoides, 11; inter- 
rupta, 113; loriloba, 117; ludo- 
viciana, 11; rutilans, 11; Smaliii, 
11, 113; Sullivantii, 113; superba, 
11; syivicoltrix, 11; tamariscina, 
11; tenuis, 1 1 ; tridenticulata, 113, 
117; trifida, 117; Urbani, 12; 
xalapensis, 12 

Plagiothecium argyrophylluin, 131; 

denticulatum, 84 
Platygyriiun repens, 130 
Pleetocolea, 98, 99, 106, 135; hya- 
lina, 98, 99; obovata, 98 
Pleuridium Ravenelii, 84; Sullivan- 
tii, 84 

Pleurorthotrichum cryptocarpum, 
132 

Pogonatum, 141; capillare, 28 
Polycauliona Maheui, 36 
Polytrichadelphus costaricensis, 132 
Polytrichum, 141; gracile, 84; stric- 
turn, 28, 128 
Populus trichocarpa, 14 
Porella, 136; platjmhylloidea, 23, 
27; pinnata, 120; Swartziana, 43 
Porotrichum alleghaniense, 126; co- 
banense, 155 

Potamium lonchophyllum, 158 
Pottia intermedia, 108; lanceolata, 
108; truncata, The Annulus of, 
106, 107*, 108 

Potzger, J. E. Microclimate, Evap- 
oration Stress, and Epiphytic 
■ Mosses, 53 ' 

Prasanthus suecicus, 96 
Preston, Dorothy P. The Cham- 
bers of Mannia Californica, 149 
Prionolejeunea aemula, 76; aequi- 
texta, 76; denticulata, 82; ex- 
auriculata, 76; Helleri, 76; in- 
novata, 76 

Pseudocryphaea flagellifera, 155 
Pseudodistichium atlanticum, 51 
Pseudoleskea illyrica, 133 
Pseudoneura bogotensis, 6 
Psora ostreata, 15 
Pterygoneuron ovatum, 84 
Ptychocoleus heterophyllus, 120; 
polycarpus, 77 


Puerto Rico, A Preliminary List 
of the Hepaticae of, Including 
Vieques and Mona Island, 1, 37, 

71 ^ 

Pycnolejeunea papulosa, 77; 
Schwaneckei, 77 

Quercus chrysolepis var. Palmeri, 
27; Garryana, 14, 15, 16; utahen- 
sis, 27 

Radula, 2; ealdana, 42; caloosien- 
sis, 120; complanata, 24, 27; 
dominicensis, 42; Evansii, 42, 
135; flaccida, 42; Kegelii, 42; 
Korthalsii, 42; laxiramea, 43; 
pallens, 43; portoricensis, 43; 
reeubans, 43; subsimplex, 43; 
surinamensis, 43; tectiloba, 43 
Ramalina dilacerata, 15; farinacea, 
15; reticulata, 15 
Reboulia hemisphaeiica, 26, 126 
Recent Literature on Hepatics, 134 
Recent Literature on Mosses, 51, 
109, 130, 132, 159 
Rectolejeunea Berteroana, 77; Brit- 
toniae, 77; emarginuliflora, 77; 
flagelliformis, 77; Maxonii, 77; 
phyllobola, 77 

Reviews: Gerhard Aberg, Nligra 
Sphagnumfynd i Varmland — 
jamte en kort oversikt rorande, 
Sphagnas allmanna formbildnin- 
gar, 82; Untersuchungen uber die 
Sphagnum- Arten der GruppeSub- 
secunda in Europa mit besonderer 
Beriicksichtigung ihres Auftret- 
ens in Schweden, 82; A. J. 
Grout, North American Musci 
Perfecti Nos. 326-350, 83 
Rhabdoweisia crispata, 62; denticu- 
lata, 62, var. americana,.63 
Rhacomitrium aciculare, 28; fasci- 
culare, 28; heterostichum var. 
ramulosum, 28 
Rhaphidostichum Leeuwenii, 51 
Riccardia, 135; bogotensis, 6; 
digitiloba, 6; fucoides, 6; lati- 
frons, 6; multifida, 6; pinguis, 6, 
120; portoricensis, 7; Schwan- 
eckei, 7; sinuata, 120; virgata, 7 
Riccia, 24, 25; Austini, 120; crystal- 
lina, 25; Donnellii, 31; Elliottii, 
2; fluitans, 120; Frostii, 24, 25; 
membranacea, 2; nigrella, 26; 
sorocarpa, 26; trichocarpa, 26; 
violacea, 2 

Ricciocarpus natans, 120 
Riella, 136 
Roecella, 35 

Sagenidium, 34, 35 
Sarcoscyphus emarginatus, 85 
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Scapania apiculata var. Jonesii, 
136; aspera, 127; dentata fo. 
ambigua, 127; portoricensis, 42 
Scbisma angustifolium, 41; laceri- 
foiium, 41 

ScMotheimia atlantica, 51 
Schornherst, Ruth Olive. The De- 
velopment of Gemmae in Metz- 
geria myriopoda, 121 
Scirpus robustus, 118 
Selaginella, 14 

Sipe, Frank P. Lichens of the 
Upper Willamette Valley (Ore- 
gon), 12 

Southern Hepaticae, Notes on, 29 
Spartina cynosuroides, 118; patens 
var. juncea, 118 

Sphaerocarpus, 134, 135, 136; Don- 
nellii, 120, 136 

Sphaerolejeunea umbilicata, 136 
Sphaerophorus globosus, 15 
Sphagnoecetis, 38 

Sphagnum, 51, 65, 126, 128, 130, 
132, 133, 141; acutifolium fo. 
plumosa, 83; compactum, 84; 
contortum, 83, var. platyphyllum, 
83 ; cuspidatum var. septiculatum, 
83, var. serrulatum, 83; Lind- 
bergii, 130; pulchrum, 82; Pylaiei, 
83; recurvum, 83; subsecundum, 
83, var. auriculatum, 83, var. 
bavaricum, 83, var. inundatum, 
83, var. rufescens, 83 
Spiridens, 132 
Splachnum sphaericum, 110 
Squamaria scythica, 36 
Steere, William Campbell. Gyro- 
weisia tenuis in North America, 
16*; Raymond H. Torrey (1880- 
1938), 36*; Note, 112; George 
El wood Nichols, 1882-1939, 137* 
Stereocaulon botryosum, 15 
Sticta anthrapsis, 15; crocata, 15; 
fuliginosa, 15; Hallii, 15; limbata, 
15; oregona, 15; pulmonaria, 16; 
verrucosa, 16 

Stietolejeunea squamata, 78 
Strepsilejeunea involuta, 78 
Svihla, Ruth Dow'ell. Field Notes 
on a Collection of Louisiana 
Hepaticae, US 

Symbiezidium barbiflorum, 78; 
granulatum, 78; transversale, 78; 
vincentinum, 78 

Symphyogyna aspera, 5; Brongni- 
artii, 5; sinuata, 81, 82; trivit- 
tata, 5 

Syneehoblastus rupestris, 16 
Syrrhopodon floridanus, 70; in- 


completus, 154; parasiticus, 154; 
texanus, 70 

Syzygiella laevigata, 37; perfoliata, 
37; rubricaulis, 37 

Targionia hypophylla, 26 
Taxilejeunea antiliana, 78; Eggersi- 
ana, 78; obtusangula, 79; sul- 
phurea, 79 

Taxithelium planum, 158 
Taylor, Mary S. A Study of Nardia 
Lescurii, 85 

Telaranea nematodes, 40, 134, 136, 
var. longifolia, 31 

The British Bryological Society, 
127 

Thelia hirtella, 84 
Thelochistes poly carpus, 16 
The Sullivant Moss Society’s 1939 
Foray, 125 

Thuidium involvens, 158; schisto- 
calyx, 158 

Timmia austriaca, 84 
Torrey, Raymond H. (1880-1938), 
36* 

Tortula obtusifolia, 16 
Trachylejeunea aquarius, 79 
Trichocolea flaccida, 41 ; tomentella, 
42, 126; tomentosa, 41 
Trichosteleum fluviatiie, 158 
Trichostomum mutabile, 127; ten- 
uirostre var. Holtii, 127; tortuo- 
sum, 127 

Tylimanthus, 95, 96, 99, 100; mar- 
ginatus, 37 

Typha angustifolia, 118; latifolia, 
118 

Usnea barbata, 16; plicata, 16 

Verrucidens, 111 
Vesicularia amphibola, 158 

Wareham, R. T., and John B. 
Whitney, Jr. The Annulus of 
Pottia truncata (Hedw.) Fiirnr., 
106 

What is Lecidea Pringlei Tucker- 
man?, 32 

Willis, Barbara. Mosses of Barro 
Colorado Island, Canal Zone, 
152 

Woodsia ilvensis, 30 

Xanthoria oregana, 16 

Zahlbruckner, Dr. Alexander, 128 
Zoopsis antiliana, 38; monodactyla, 
38 
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Lophocolea heteeophylla (Schrad.) Dumort. 
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